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Margaret Floy Washburn, whose services to this joiisedi, extended 
over a period of thirty-six years (as codperating editor from 1903-1925 and 
co-editor since 1926), died after a long illness at Poughkeepsie, New 
~ York, on the afternoon of October 29, 1939. She was in her sixty-ninth 
year, having been born to Rev. Francis and Elizabeth Floy (Davis) Wash- 
burn on July 25, 1871, in Harlem, New York City. Her last illness dated 
from March 18, 1937, when she suffered a cerebral hernorthage:* 

Professor, Washburn’s ‘ancestry, as she relates in the History of Psy- 
chology in Autobiography, wete Dutch and English: Long Island and 
Westchester County Quakers and Maryland Cavaliers, with a, dash of 
Connecticut Yankee. With the exception of one great-grandparent, Michael 
Floy, all of her ancestors were in America before 1720. Michael Floy, 
after whom she was named, came from Devonshire, England. A successful 
florist and nurseryman, he founded, upon the Harlem farm where she was 
born and where she passed her childhood, the family fortune “which én- 
abled me,” she writes, ‘to finish my professional training. without having 
to earn my own living.” 

Professor Washburn was an only child, and the first eight years. of her 
life were spent in association with adults amid the flowers and gardens 
of the ancestral home. She nowhere mentions childhood companions of 
her own age, but writes instead of the “blessed privilege of an only child 
to be undisturbed when at leisure.” She was as a consequence precocious 
and self-sufficient, an omnivorous reader as a child and throughout her 
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life. Though she did not enter school until she was seven years of age, 
she had learned to read and to write long before. Her advancement, when 
she did enter school, was rapid. Her first school was private—conducted in 
the home of a retired Presbyterian minister by his three accomplished daugh- 
ters. In a year and a half with these teachers she learned the rudiments 
of mathematics and acquired a good foundation in French, German, and 
music. When she was nine years of age her father entered the Episcopal 
ministry and accepted a charge at Walden, a village in Orange County, 
New York. Here her school, though still a private one, was housed like a 
district school in a single-room building, and was poorly conducted. Her 
time was not fully occupied and she turned in her leisure to the writing 
of stories. 

When she was eleven years old, her father was called to the rectorship 
of the Episcopal Church in Kingston, New York. There for the first time 
she attended the public schools. Her training had been good, hence her 
progress was rapid. She entered high school at twelve years of age and was 
graduated in June, 1886, at fifteen. The following fall found her at Vassar 
College. Because of the lack of Latin and French, which she had not 
studied since her earliest school days, her first year was spent in the 
preparatory department. Then followed four years in the College from 
which she was graduated in 1891 with an abiding interest in science and 
philosophy. 

Having learned, during her senior year, of Cattell’s newly established 
laboratory of psychology at Columbia University, she determined to become 
his pupil. Though women were not admitted to graduate study at Colum- 
bia in those days, she persevered, characteristically, in her determination 
and after three months of effort she was by special dispensation of the 
trustees permitted to register in Cattell’s classes as a “hearer.” Thus she 
was a pioneer in the struggle for equal educational opportunities for women. 
Despite her special status, Cattell treated her as a regular student and she 
attended his lectures and seminary and worked in his laboratory along with 
the men. From him she acquired her interest in psychology and the in- 
spitation to make it a life career. 

At the end of that year, since Cattell had no scholarships available for 
women, she applied at his suggestion to the newly established Sage School 
of Philosophy at Cornell University. A scholarship was granted her and 
in the fall of 1892 she went to Cornell. She found the Sage School an 
inspiring place to work. The men on the faculty were young and enthusi- 
astic; all were beginning, as time has shown, highly successful careers. 
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She majored in psychology with Titchener, who, fresh from Leipzig, had 
joined the Cornell staff that fall; and minored in ethics with Schurman and 
in philosophy with Albee, Hammond, and Thilly. After a year at Cornell, 
Vassar College awarded her in 1893 an M.A. degree in absentia for work 
done under Titchener. A year later, in June, 1894, she obtained her Ph.D. 
degree from Cornell—the first Ph.D. that Titchener recommended. Her 
doctoral dissertation, Ueber den Einfluss der Gesichtsassociation auf die 
Raumwahrnehmung der Haut, was published in Wundt’s Philosophische 
Studien—the first foreign study to appear there. 

In the fall following her doctorate she went to Wells College as Pro- 
fessor of Psychology, Philosophy, and Ethics. She remained there six years, 
keeping up her contacts with Cornell by weekly visits to use the library 
and to attend seminaries and lectures of interest. Then followed two 
years (1900-1902) at Cornell as Warden of Sage College—that is, head 
resident of the women’s dormitory—and, during the second year, as Lec- 
turer in Psychology. She gave two courses in Titchenet’s department: social 
psychology, based on Wundt’s Vélkerpsychologie ; and animal psychology, 
which was to remain a life-long interest. Finding the duties of Warden— 
“concerning oneself with the behavior of other people,” as she described 
them—highly uncongenial, she accepted at the end of two years (in 1902) 
the offer of an Assistant Professorship with full charge of the Department 
of Psychology at the University of Cincinnati. Though conditions there 
were to her liking, she could not resist a call from her Alma Mater, and the 
fall of 1903 found her back at Vassar College as Associate Professor of 
Philosophy. At first her duties were divided between psychology and phi- 
losophy, but in 1908 the subjects were separated and she became Professor 
of Psychology and head of the newly created department. She remained at 
Vassar the rest of her life: when retired as Emeritus Professor of Psychology 
in June 1937 she was already in her last illness. 

Miss Washburn was an indefatigable and persistent worker. Except for 
the summers of 1913-1917 when she taught psychology in the summer 
sessions of Columbia University; the spring of 1928 when, on her only 
sabbatical leave, she took a Mediterranean cruise; and the summers of 
1929 and 1932 during which she traveled to England and Copenhagen— 
she never was far nor long away from her work in her laboratory and 
study at Poughkeepsie. That she was an inspiring teacher is evidenced 
by the growth of her department, by the many studies that were published 
by the girls from her laboratory, and by the number of her students who 
continued in psychology. Hers was strictly an undergraduate department, 


4 DALLENBACH 


for she was, as far as graduate study was concerned, a proponent of co- 
education. “I deprecate,” she wrote in her autobiography, “graduate study 
for women at any but coeducational universities.” True to this conviction, . 
she encouraged her students to go to such schools for their final training. 


' Many did, and wherever they went—to California, Columbia, Cornell, 


Harvard (Radcliffe) , Illinois, Indiana, lowa, Michigan, Ohio State, Yale— 
they made splendid records. She was also a kindly teacher, revered and 
beloved by the various generations of students working with her, as at- 
tested by the fact that they presented her in June 1928, on the completion 
of twenty-five years of service to Vassar College, with a purse containing a 
considerable sum of money. The donors hoped that she would use the 
money for her own pleasure—for books and travel; instead she disbursed 
it as scholarship-aids for students of psychology—for undergraduates at 
Vassar or Vassar graduates taking advanced work elsewhere. 

Miss Washburn’s contributions and services to psychology were ‘many 
and outstanding. Besides publishing over 200 scientific articles and re- 
views, she translated Wundt’s Ethical Systems, 1897, and wrote two books: 
The Animal Mind, 1908; and Movement and Mental Imagery, 1916. The 
first of these books went through three more editions—1917, 1926, and » 
1936—every one thoroughly rewritten and enlarged. The first edition of 
this book was translated in 1918 in Japanese. The second book, a develop- 
ment of her article in G. Stanley Hall’s Festschrift in 1903, marked her 
break with Titchenerian doctrine and her espousal of the motor theory of 
consciousness for which she was thereafter widely known. Between 1905 
and 1938, she published sixty-eight studies from the Vassar Psychological 
Laboratory—an undergraduate laboratory, be it remembered—with 117 
students as joint authors. In all the studies she formulated the problems 
and set the method and procedure. After these matters were carefully ex- 
plained, the students collected and worked up the data under her super- 
vision and direction, and then she wrote up the experiment. During the 
same period she also gave unsparingly of her time and effort to editorial 
work. In addition to her editorship of this JOURNAL, she was codperating 
editor of the Psychological Bulletin, 1909-1915; associate editor of the 
Journal of Animal Behavior, 1911-1917; advisory editor of the Psycho- 
logical Review, 1916-1930; and associate editor of the Journal of Compara- 
tive Psychology, 1921-1935. 

In recognition of her services to psychology she received the highest - 
honors and awards at the disposal of her confréres. In 1919-1920, when the 
Division of Psychology and Anthropology of the National Research Coun- 
cil was formed, she was a representative of psychology and again in 1925- 
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1928. In 1921, she was president of the American Psychological Associ- 
ation; that same year, she was awarded a prize of $500 by the Edison 
Phonograph Company for the best: research on the effects of music—a 
study of “The Emotional Effects of Instrumental Music” in collaboration 
with a colleague in the Department of Music at Vassar. In 1927 she was 
elected vice-president and chairman of Section I (Psychology) of the 
American Association for the Advancement of Science, and also was the 
recipient of a Festschrift and of an honorary degree of D.Sc. The Fest- 
schrift, volume 39 of this JOURNAL, was dedicated to her by its authors, 
thirty-two colleagues from the various editorial boards upon which she 
had served, ‘‘in recognition of thirty-three years of distinguished service to 
psychology.” The degree, honoris causa, was conferred upon her by Witten- 
berg College during the International Symposium of Feeling and Emotion 
that was held there at the dedication of the new psychological laboratory. 
In 1929 she was elected to the International Committee on Psychology—the 
governing body of the International Congresses—and to the Society of Ex- 
perimental Psychologists; and, in 1931, to membership in the National 
Academy of Sciences—the second woman to receive that honor, Dr. Flor- 
ence Sabin, the anatomist and pathologist, having been elected before her. 
In this same year, 1931, she was president of the New York Branch of the 
American Psychological Association (now the Eastern Psychological Asso- 
ciation) and chairman of the Society of Experimental Psychologists. In 
1932, she was the U.S. delegate to the International Congress of Psychology 
in Copenhagen. She was also a member of the American Philosophical 
Society, the National Institute of Psychology, the New York Academy of 
Sciences, Sigma Xi and Phi Kappa Phi. 

In addition, she served in many important committees and conferences ; 
chairman of the committee of the American Psychological Association 
that negotiated the purchase and transfer of the Psychological Review Pub- 
lications from Professor Howard C. Warren to the Association; chairman 
of the sub-committee of the Division of Psychology and Anthropology of 
the National Research Council that secured a large subsidy from the Laura 
Spelman Rockefeller Foundation for the publication of the Psychological 
Abstracts; chairman of the A.P.A. committee for the certification of con- 
sulting psychologists; chairman of the N.R.C. committee on the experi- 
mental investigation of emotion; and a member of the Wittenberg con- 
ference on feeling and emotion, of the Carlisle conference of experimental 
psychologists, and of the Washington conference of psychological editors. 

Her death removes from American Psychology one of the most active 
and honored members of the Fach. Psychology will not see her like again. 
Kart M. DALLENBACH 


THE EDITORIAL BOARD 


Editorial responsibility in the JOURNAL has always—except for two short 
_ periods—been a codperative affair. G. Stanley Hall founded the JoURNAL 
: and served it alone for six volumes (1887-1895), and Titchener was the 
sole editor of five volumes (1921-1925), but otherwise there has always 
been a board of editors. First there were Hall, Sanford, and Titchener 
(1895-1920) with Baird added later (1912), and then, after Titchener’s 
resignation in 1925, ourselves and Miss Washburn, whose death now 
breaks a happy and fortunate association. We three propose to carry on, 

but we are seeking the support of an active codperating board. 
In the past the Codperating Boards have tended to become honorary. 
The basis of Hall’s selection was international reputation; the basis of 
Titchener’s, friendship. In 1925 we chose a Board that assumed certain 
activities in advice and even met on occasion to discuss policies. Now it 
seems desirable, with the loss of Miss Washburn and with the increasing 
| complexity of psychology, for us to ask a board of experts to serve the 
1 JouRNAL with us in passing upon the suitability of manuscripts for pub- 
1 lication. We shall continue to receive the manuscripts ourselves but shall 
refer them, as the occasion indicates, to one or another of the Codperating 

+ Editors for assessment. 

if For the eight years preceding his death (1929-1935), Joseph Peterson 
if was the very active and effective review editor of the JOURNAL. During the 
last four years one of us has carried on his work, but we are now happy 
to announce that Dr. John G. Jenkins has consented to codperate with us 


as review editor. 


| The new Codperating Board is: 

S. W. FERNBERGER, Univ. Pennsylvania H. M. JOHNSON, Tulane University 
J. P. GuttForp, University of Nebraska G. L. KREEZER, Cornell University 
4 Harry HELsoNn, Bryn Mawr College D. G. Marquis, Yale University 

E. R. Hizearp, Stanford University J. A. McGegocu, University of Iowa 
W. S. HuNTER, Brown University R. M. Open, Cornell University 

J. G. JENKINS, University of Maryland W. B. Pirtspury, Univ. Michigan 


The members of this Board have been selected because of their expert- 
ness in special fields. We are grateful to them for their readiness to co- 
operate with us, and we hope with their aid to maintain the JOURNAL 
at a standard worthy of its past. 


MADISON BENTLEY 
EDWIN G. BORING 
Kari M. DALLENBACH 


n 


H 

| 
| 
| 


THE PSYCHOLOGICAL CONTRIBUTIONS OF 
MARGARET FLOY WASHBURN 


By MABEL F, MarTIN, Northampton State Hospital 


Best known for her work in animal psychology, Professor Washburn 
made original contributions in an incredible variety of other fields that 
might have seemed unrelated to a mind of less encyclopedic scope. If 
Spearman is right in identifying general intelligence with the capacity 
to discover relationships, Miss Washburn had it to a remarkable degree. 
She found relationships between such diverse phenomena as organic 
sensations and social consciousness. 

Her originality early attracted attention, her keen critical ability com- 
manded respect, and her warm personality won lasting friends. Students 
and younger psychologists found Miss Washburn always approachable 
and encouraging. In meetings of the American Psychological Association, it 
was her custom to speak to any younger member who appeared lonely or 
shy and to help the newcomer to become acquainted. While the world 
mourns the scientist, those who knew her personally mourn a gracious, 
charming woman of wide sympathy and unfailing tact. 

Miss Washburn’s strenuous teaching and administrative duties never 
interfered with her own research. Productive scholarship was her vocation 
from her student days to the very end of her busy professorship. Her earli- 
est publication reported experiments on the perception of distance in the 
inverted landscape.1 A year later came an article on the influence of 
visual associations on the space perceptions of the skin.* Next came a 
study of the process of recognition,* and shortly thereafter a discussion 
of the psychology of deductive logic.‘ 

Trained by Titchener, Miss Washburn was always interested in the sub- 
jective side of experience, including images. In 1899, she published the 
first of her many investigations of after-images.5 Her article in the Hall 
Festschrift, in 1903,® foreshadowed four areas of interest in which she 
was to make significant contributions to psychology—the problems of 


* The perception of distance in the inverted landscape, Mind, 3, 1894, 438-440. 

* Uber den Einfluss der Gesichtsassociationen auf die Raumwahrnehmungen der 
Haut, Philos. Stud., 11, 1895, 190-225. 

* The process of recognition, Philos. Rev., 6, 1897, 267-274. 

“The psychology of deductive logic, Mind, 7, 1898, 523-530. 

* Subjective colors and the after-image: Their significance for the theory of atten- 
tion, ibid., 8, 1899, 25-34. 

*The genetic function of movement and organic sensations for social conscious- 
ness, this JOURNAL, 14, 1903, 337-342. 
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i social consciousness, the problems of revived and ideated emotions, the 
i réle of movement in the development of mental life, and the field of ani- 
mal psychology. It is impossible to label them first, second, third, and 
fourth, because they are so intimately intertwined in this one short, preg- 
nant article. 
As early as 1900 she had begun to doubt the validity of the extreme 
structuralist position. In 1903, she wrote, 
“It is impossible, assuming only the mental structures discoverable by our present 
introspection, to give a continuous and coherent explanation of individual mental 
growth. There are breaks; the effect is more than the causes; the whole is greater 
than the structural parts we thought went to compose it. A striking example is to 
be found in the rise of social consciousness in the individual. By social conscious- 
ness, it is generally agreed, is meant ‘ejective’ consciousness, the reference of a cer- 
# tain mental process to another mind. Clear, fully realized social consciousness is a 
‘ late product both in individual development and in the history of the animal mind; 
its existence in lower animals is more than doubtful and its defects in the human 
child are responsible for the cruelty often displayed by children. . . . How does 
the child come to have any power at all of thinking of experience as belonging to 
other minds? Nothing that we can find in our own conscious life at the present 
time will bridge the gap." 
At the time that these words were written, social consciousness was so 
a generally taken for granted that it required Miss Washburn to call atten- 
i tion to the problem of its origin. Baldwin had sought to explain its rise 
Ht in the individual child on the basis of imitation. Miss Washburn con- 
| ceded that imitation and association may explain the particular social inter- 
pretation of a bit of behavior but not social interpretation in general.* 
{ To account for this, she proposed the interesting hypothesis that in the 
' social animals certain motor reactions of coming to the rescue of a com- 
7 trade in danger preceded the development of ejective consciousness,® and 
4 that the latter developed from the former. The cries of their comrade serve 
4 as stimuli, arousing other members of the herd to attack whatever other 
4 animal is threatening him. Thus instinctive, unreflective helpfulness forms 
i the primitive substratum from which both the desire and the possibility 
i of mutual understanding develop. She explains, 
i “It is through the social action stimulated by the behavior of others that conscious 
- creatures have been led to social interpretation of that behavior. Let us go back to 
i our animal capable of forming representations on the one hand of its own past 
alarm, suggested perhaps by revisiting the scene of it; and on the other hand, of 


another animal's alarm, suggested by the sound of cries. The whole motor attitude 
is different in the two cases. These two ideas, necessarily similar in their internal 


* [bid., 73-74. Ibid., 75. 
| * Ibid. 
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constitution, would differ in the escort of organic and movement sensations accom- 
panying them. . . . From the dawn of the power to form ideas, the consciousness 
produced by manifestations of mental processes in another animal would contain 
different elements from those going to make up other representative consciousness ; 
and these elements, the genetic elements of which we were in search, are the move- 
ments and organic sensations produced by motor reactions of social utility, already 
on the field before social consciousness: develops.” 

Thus, during the ascendency of extreme introspectionism, it was Miss 
Washburn who pointed out that social activity precedes social conscious- 
ness and that the animal responds to the behavior of its fellows rather than 
to any idea of their mental states. Later, during the ascendency of extreme 
behaviorism, psychologists began to conceive of the social behavior of man 
as a reaction to the behavior of others. It was then Miss Washburn who 
pointed out the one-sidedness of this conception. She showed that man 
reacts not so much to the overt behavior of his fellow men as to what he 
conceives their mental states to be.** 

At the outset, her motor theory of consciousness was merely a brilliant 
hypothesis; but in later years, numerous experimental studies, undertaken 
primarily for other purposes, furnished evidence in support of it. In 1916, 
the theory was fully elaborated in her book entitled Movement and Mental 
Imagery. 

In this book she gave evidence for the view that an internally anticipated 
movement is always present when in human consciousness we have a 
memory idea, and also that this internal anticipation of movements means 
actual slight contractions of the muscles involved in performing the move- 
ments. 

Miss Washburn’s original and fruitful theories were so numerous and 
varied that she could not possibly have elaborated all of them into books. 
Many are tucked away in short articles or mere brief notes in scientific 
and philosophical journals. 

In 1904, two years before Sherrington published The Integrative Action 
of the Nervous System, in which he expounded the rdle of distance recep- 
tors in the development of mind, Miss Washburn had already pointed out 
that one essential condition for the development of higher mental processes 
is the possession of sense-organs for the reception of stimuli at a distance.’* 
She showed that an important difference exists between stimuli from ob- 
jects directly in contact with an organism’s body and those which proceed 
from objects at a distance. Reaction must be almost instantaneous, if an 


* Tbid., 78. 


™ Ejective consciousness as a fundamental factor in social psychology, Psychol. 
Rev., 39, 1932, 395-402. 
* A factor in mental development, Philos. Rev., 13, 1904, 622-626. 
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organism is to escape an enemy in actual contact with its body. When the 
stimulus is at a distance, the danger is not so imminent. The full motor 
response may be delayed for a short interval without imperiling the. life- 
interests of the animal. The possibility of delay brings in the further possi- 
bility of anticipation, and ultimately, the possibility of choice, learning, etc. 

As we have seen, Miss Washburn’s earliest contributions to the field 
of animal psychology were theoretical; she sought to bridge the gap in 
our understanding of the human consciousness by a speculative excursion 
into the probable beginnings of such consciousness in animals antedating 
man; but her scientific habit of mind could not let her rest content with 
hypothesis unsupplemented by experiment. Beginning in 1906,'* she 
published a large number of experimental studies of the mental life of 
animals. In 1908, she published The Animal Mind. The book met with 
wide and lasting popularity. The second edition appeared in 1917, the third 
in 1926, and the fourth in 1936. 

From the beginring, her interest was in seeking to learn (indirectly 
of course) something about the subjective experience of animals, their 
sensations, their capacity for sensory discrimination, their power to form 
associations. Because the animals could not report their experience in 
words, it was necessary to observe their behavior and to infer their sub- 
jective experience from the way they behaved. Miss Washburn, always a 
keen logician, was aware of the inferential character of all knowledge about 
the mental life of animals, but she held that a large part of scientific 
knowledge is similarly inferential. The solipsistic dilemma was perfectly 
familiar to her. She wrote: 

“That the mind of each human being forms a region inaccessible to all save its 
possessor, is one of the commonplaces of reflection. . . . Each of us can judge his 


fellow-men only on the basis of his own thoughts and feelings in similar circum- 
stances. . . . The science of human psychology has to reckon with this unbridgeable 


gap between minds as its chief difficulty.”™ 


Her clear recognition of the fact that all psychology suffers from essen- 
tially the same difficulty kept her from despairing of insight into the 
animal mind and from becoming content with the superficiality of behavior- 
ism. Some of the most delightful passages in her writings consist of efforts 
to bridge by imagination the gap between human consciousness and that 
of animals whose differing anatomical structure would prevent them from 
having the same sensations as people. She says, 


*M. F. Washburn and I. M. Bentley, The establishment of an association in- 
volving color discrimination in the creek chub, Semotilus atromaculetus, J. Comp. 
Neur. & Psychol., 16, 1906, 113-125. 

“The Animal Mind, 4th ed., 1936, 1. 
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“A bodily structure entirely unlike our own must create a background of organic 
sensation which renders the whole mental life of an animal foreign and unfamiliar 
to us. We speak, for example, of an ‘angry’ wasp. Anger, in our own experience, 
is largely composed of sensations of quickened heart beat, of altered breathing, of 
* muscular tension, of increased blood pressure in the head and face. The circulation 
of a wasp is fundamentally different from that of any vertebrate. The wasp does 
not breathe through lungs, it wears its skeleton on the outside, and it has the 
muscles attached to the inside of the skeleton. What is anger like in the wasp’s 
consciousness? We can form no adequate idea of it.’”” 

This unfailing recognition of the difference between overt activity and 
the consciousness behind it made her a keen critic of those who ignored 
consciousness. 

Miss Washburn was much interested in methodology. She never forgot 
‘ that the task of the psychologist is twofold: first to obtain the facts; and 
secondly to interpret them. Her emphasis shifted slightly from time to time 
to counterbalance the changing fashions in contemporary practice. At the 
beginning of her career, it was necessary to stress the importance of ob- 
taining the facts. Nearly all the textbooks then available still relied too 
largely on the anecdotal method. Even Wundt lapsed into anecdote when 
it came to animal psychology. Miss Washburn pointed out the fallacy of 
relying on casual observers, who are not trained to distinguish what they 
see from what they infer. She showed the importance of knowing the 
habits of the species and even the past experience of the particular animal 
concerned. She also showed the need of precautions to avoid such com- 
plicafing factors as hunger, fright, bewilderment, and loneliness. It was 
years before any large proportion of animal experimenters approximated 
her ideals for reliable experimental work; but at least a beginning had 
been made. In 1898, Thorndike’s monograph on animal intelligence’ 
(based on rigorous experimentation) had appeared and in the intervening 
ten years an increasing number of experimental studies had been pub- 
lished in a wide variety of journals. Miss Washburn felt the need of 
making this material more accessible to the ordinary student. She limited 
her book to the facts that had been determined by experiment, resisting 
the temptation to round out by anecdote those aspects of the anirnal mind 
not yet explored experimentally. In successive editions she was able to 
enlarge the scope of the book, because the steady advance of the science 
made more facts available. Never, however, did she fall into the error of 
substituting hearsay for fact. She always drew a clear-cut line between ob- 
servation and inference. 


Tbid., 3. 
* E. L. Thorndike, Animal intelligence, Psychol. Monog., 2, 1898, (no. 8), 1-109. 
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On the other hand, she never forgot that observation is only the first 
part of the psychologist’s task. His ultimate goal is an understanding of 
consciousness. The rise of behaviorism did not alter Miss Washburn’s 
orientation. Instead, it sharpened her critical faculties. In the preface to 
the last edition, she wrote, 

“The principle change in the attitude of investigators of animal behavior since the 
‘third edition of this work appeared is the decay of behaviorism as an interpreta- 
tion and the revival of animal psychology. The conclusions drawn from experiments 
are now expressed in subjective terms. Undoubtedly one cause of this change is 
the rise of the configurational school. But extreme behaviorism, which ignored the 
existence of all qualitative differences in sensations, would not have long endured.’ 


In this last edition of The Animal Mind, she added a chapter on higher 
mental processes. With characteristic fairness she reviewed a vast amount 
of experimental evidence which had been held to cast doubt on the exist- 
ence of memory ideas in the lower animals. Her scientific impartiality in 
giving fuli weight to this evidence is the more remarkable when we re- 
member that the postulate that such memory ideas do exist in at least some 
animals below man underlay several of her original theoretical contribu- 
tions. It would have been easy to slight some of the negative evidence in 
view of the sheer bulk of experimental literature to be summarized within 
the one chapter. But Miss Washburn was now as always an impartial 
searcher after truth. She gave the negative evidence full weight at the outset. 
Fortunately for her original theories, the years intervening between the 
third and fourth editions of The Animal Mind brought forth a flood of ex- 
perimental evidence for the position that she had held in the beginning. 
After reviewing one of D. K. Adams’s experiments, she made the comment, 
“The decay of extreme behaviorism is illustrated by the experimenter’s statement 


that the basis of these reactions ‘was visual recognition, such as humans are ac- 
customed to, with whatever identifying imaginal constituents that implies.’ ’””” 


Climaxing a vast accumulation of experimental evidence in favor of 
higher mental processes in certain animals, Professor Washburn described 
Krechevsky’s rats and their hypotheses. . 


“The abandonment of a hypothesis is abrupt. Learning, says Krechevsky, consists 
of changing from one systematic, generalized, purposive way of behaving to another 
and another until the problem is solved, and this at every point. One wonders what 
has become of the aimless scratching of Thorndike’s dogs and cats. Can it be that 
the utter hunger of his subjects prevented their using their minds? It is quite pos- 
sible.”” 


" The Animal Mind, 4th ed., 1936, v. 
* Ibid., 360. 
* Ibid., 361. 
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In a number of publications, the affective life excelled all Miss Wash- 
burn’s other interests. In this as in so many of the fields that she explored 
her earliest contributions were theoretical.2° For the next twenty-five years, 
she produced a steady stream of articles dealing with various causes of 
feelings and various consequences. Even before sensation she considered 
ideational causes. Her natural clarity of mind, enhanced by her philo- 
sophical training, made her poignantly aware of logical fallacies wherever 
she encountered them. So it was perhaps quite natural that this particular 
poignant awareness should form the subject of one of her early investiga- 
tions.* The following year she was co-author of four articles on the 
affective value of colors,?* a problem which she continued to investigate 
for more than a decade.?% 

During the same period, she also studied the affective value of articulate 
sounds.** She suggested as a measure of affective sensativeness (that is, 
the tendency to be strongly affected both in the direction of pleasantness 
and in that of unpleasantness) the ratio of the sum of the number of 
judgments of extreme pleasantness and extreme unpleasantness to the 
number of judgments of indifference.?® 

In 1925, she tried this method out on ‘poets’ and ‘scientists.’*° The 


*” Wundtian feeling analysis and the genetic significance of feeling, Philos. Rev., 
‘is 1905, 21-29; The term feeling, J. Philos., Psychol., & Sci. Methods, 3, 1906, 
2-63. 

™M. F. Washburn and A. H. Taylor, The sources of the affective reaction to 
fallacies, this JOURNAL, 21, 1910, 157-161. 

= M. F. Washburn, E. L. Norris, and A. G. Twiss, An effect of fatigue on judg- 
ment of the affective value of colors, this JOURNAL, 22, 1911, 112-114; M. F. 
Washburn, A note on the affective value of colors, ibid., 22, 1911, 114-115; M. F. 
Washburn, D. Clark, and M. S. Goodell, The effect of area on the pleasantness of 
colors, tbid., 22, 1911, 578-579; and M. F. Washburn and D. Crawford, Fluctuations 
in the affective value of colors during fixation for one minute, ibid., 22, 1911, 579- 
582. 
' #®M. F. Washburn and I. Powelson, The effect of verbal suggestion on judg- 
ments of the affective value of colors, #bid., 24, 1913, 267-269; M. F. Washburn, 
M. Babbitt, and M. Woods, Affective sensitiveness to colors, tone intervals, and 
articulate sounds, ibid., 26, 1915, 289-291; M. F. Washburn, H. Robbins, and 
D. Smith, The influence of fatigue on affective sensitiveness to colors, ibid., 26, 
1915, 291; M. F. Washburn, D. Haight, and J. Regensburg. The relation of the 
pleasantness of color combinations to that of the colors seen singly, ibid., 32, 1921, 
145-146; M. F. Washburn and S. L. Gross, Voluntary control of likes and dislikes ; 
the effect of an attempt voluntarily to change the affective value of colors, ibid., © 
32, 1921, 284-289; and M. F. Washburn, M. T. MacDonald, and D. Van Alstyne, 
bapa controlled likes and dislikes of color combinations, ibid., 32, 1922, 426- 
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™*M. F. Washburn and L. Roblee, The affective value of articulate sounds, ibid., 
23, 1912, 579-583; and M. F. Washburn, L. Garver, and J. M. Gleason, The source 
of affective reaction to articulate sounds, ibid., 26, 1915, 292-295. . 

**M. F. Washburn, H. Clark, and N. Quackenbush, A suggested coefficient of 
affective sensitiveness, this JOURNAL, 24, 1913, 583-585. : 

* M. F, Washburn, E. Hatt, and E. B. Holt, Affective sensitiveness in poets and 
in scientific students, #bid., 34, 1925, 105-106. 
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‘poets’ were 33 undergraduate students recommended by the English 
Department of Vassar as having distinct poetic gift. With characteristic 
humor, Miss Washburn observed that they were ‘‘not all budding Shelleys, 
but recognized by their instructors as having some measure of real gift for 
poetic expression.”” The ‘scientists’ were 34 students who were majoring 
in science. The ‘poets,’ as might be expected, showed higher affective sensi- 
tiveness than the ‘scientists,’ indicating that her technique of measurement 
might have practical value in investigating an individual’s bent. 

She did not take the obvious next step of standardizing and publishing 
a test for selecting embryo poets and scientists. Her mind was so creative, 
her interests so varied, her theoretical preoccupations so numerous, that 
she simply could not spend the time to standardize a test sufficiently for 
practical purposes. She left that to others—she was content to throw out 
an incredible number of stimulating suggestions. 

She attempted to measure temperamental characteristics of different indi- 
viduals by comparing the average reaction time required to recall pleasant 
experiences associated with stimulus-words with the time required to recall 
unpleasant experiences.?? Friends of the experimental subjects confirmed the 
validity of estimates secured by her tests. 

Though these experiments were undertaken primarily as a contribution to 
individual psychology, Miss Washburn discovered in the data much that 
was significant for general psychology, particularly social psychology. She 
found that it took slightly longer to recall unpleasant experiences than 
pleasant ones, that physical unpleasantness was more teadily recalled than 
mental unpleasantness; and mental pleasantness than physical pleasantness. 
She explained these findings by several hypotheses, the most important 
being that mental unpleasantness is likely to be involved with complexes 
and hence suppressed, and that convention regards physical pleasures as 
unworthy and undignified. 

In the years that followed, she and her students did a vast amount of 
experimentation with revived emotions and their meaning for the prob- 
lems of mood and temperament.?* 

Those who heard her at the Wittenberg symposium in 1927 will never 
forget her brilliant solution of the dilemma of emotion and thought. Her 
central thesis was that emotion interferes with thought only when the 


"MM. F. Baxter, K. Yamada, and M. F. Washburn, Directed recall of pleasant and 
unpleasant experiences, this JOURNAL, 28, 1917, 151-155. 

*M. F. Washburn, R. Field, and E. D. Wolf, A study of revived emotions, this 
JouRNAL, 34, 1923, 99-103; M. F. Washburn, D. Deyo, and D. Marks, A further 
study of revived emotions, ibid., 35, 1924, 113-120: M. F. Washburn, E. Morgan, 
and H. K. Mull, An attempt to test moods or temperaments of cheerfulness and 
depression by directed recall of emotionally toned experiences, ‘bid., 30, 1919, 302- 
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movements made in emotion are incompatible with the movements and 
attitudes essential to thinking.”® 

Indeed, ever since its inception, her motor theory of consciousness had 
illuminated nearly every area she touched including her earliest fields of in- 
vestigation—space perception and imagery. In 1909, she showed that 
retinal rivalry in the after-image could best be interpreted on the hypothe- 
sis that “motor processes condition rivalry.”’*° 

In 1931, she found a motor explanation for fluctuations of perspective.** 
In 1933, she called attention to the importance of retinal rivalry in stereo- 
scopic vision, both in the original impression and in the after-image.*? 
Shortly before her retirement in 1937, she collaborated with F. H. Verhoeff 
in developing a new theory of binocular vision.** : 

Besides her major research and theoretical interests which she pursued 
consistently through the years, Miss Washburn experimented with in- 
numerable problems that to her were incidental but have subsequently at- 
tained prominence in the hands of other investigators. Had her philo- 
sophical orientation been different, she might easily have been hailed as 
one of the pioneers of E.S.P. In 1908, under the modest title ‘‘A Study in 
Guessing,”** she published data showing that certain subjects, prevented 
from actually reading the letters on certain cards, were able to guess them 


304; M. F. Washburn, A questionary study of certain national differences in emo- 
tional traits, J. Comp. Psychol., 3, 1923, 413-430; M. F. Washburn, L. Harding, 
H. Simons, and D. Tomlinson, Further experiments on directed recall as a ‘test of 
cheerful and depressed temperaments, this JOURNAL, 36, 1925, 454-456; M. F. 
Washburn, F. Giang, M. Ives, and M. Pollock, Memory revival of emotions as a 
test of emotional and phlegmatic temperaments, ibid., 36, 1925, 456-459; M. F. 
Washburn and F. Pisek, Galvanometer experiments with revived emotions as a 
test of emotional and phlegmatic temperaments, ‘bid., 36, 1925, 459-461; M. F. 
Washburn, M. E. Booth, E. Glicksman, and S. Strocker, A comparison of directed 
and free recalls of pleasant and unpleasant experiences as tests of cheerful and 
depressed temperaments, ibid., 37, 1926, 278-280; and M. F. Washburn, J. Rowley, 
and G. Winter, A further study of revived emotions as related to emotional 
calm temperaments, ibid., 37, 1926, 280-281. 

* Emotion and thought: A motor theory of their relations, Feelings and emo- 
tions: The Wittenberg Symposium, 1928, 104-115. : 

® A. de Vries and M. F. Washburn, A study of retinal rivalry in the after-image, 
this JOURNAL, 20, 1909, 131-135. ; 

*'M. F. Washburn, H. Malley, and A. Naylor, The influence of the size of an 
outline cube on the fluctuations of its perspective, ibid., 43, 1931, 484-489. 

*M. F. Washburn, Retinal rivalry as a neglected factor in stereoscopic vision, 
Proc. Nat. Acad. Sci., 19, 1933, 773-777; M. F. Washburn and A. Gillette, Motor 
factors in voluntary control of cube perspective fluctuations and retinal rivalry 
fluctuations, this JOURNAL, 45, 1933, 315-319; and M. F. Washburn and D. L. 
Smith, Stereoscopic binocular fusion in the original impression and in the after- 
image, ibid., 45, 1933, 320-321. - 

M. F. Washburn and F. H. Verhoeff, A new theory of binocular vision, Arch. 


Opbhthal., 15, 1936, 1117-1118. 
“™M. Stroh, A. M. Shaw, and M. F. Washburn, A study in guessing, this Jour- 
NAL, 19, 1908, 243-245. - 
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more frequently than would be predictable by chance, but finding no ade- 
quate explanation within the framework of scientific — she was 
content to report her data unexplained. 

Though her interest was primarily in pure science, she was not unmind- 
ful of the responsibility of the psychologist to contribute to an under- 
standing of student personnel. She studied the interests, talents, and diffi- 
culties of Vassar undergraduates by a wide variety of methods, including 
the questionary. Mindful of the pitfalls of questionaries, Professor Wash- 
burn confined hers to simple concrete items “readily accessible to untrained 
introspection, and not likely to be taken as a joke by the irreverent under- 
She compared test-results with academic marks, teacher's esti- 
mates,®* reports that the girls gave concerning their likes and dislikes, 
their work methods, etc. She found a large number of individuals who said 
that they disliked mathematics and liked to write. The chances proved to 
be about even that a person who liked mathematics would like to write and 
that one who disliked writing would like mathematics. Among the un- 
expected results of her inquiry was the fact that it revealed no correlation 
between an interest in science and a tendency to observe one’s surround- 
ings.27 

Her early studies of vision, imagery, and association formed an excellent 
background for an investigation of the difficulties of poor spellers. The 
English Department of Vassar College had the custom of selecting con- 
spicuously bad spellers for special training. Miss Washburn investigated 
the psychological characteristics of this selected group in comparison with 
an equal number of good spellers. Both groups were given tests of visual- 
verbal and auditory-verbal memory, and also tests of ability to recall 
nonsense figures composed of straight lines, and a “Reading Backwards 
Test.” Both groups of subjects proved nearly equal in memory for verbal 
material, whether it was presented visually or in auditory-motor terms, but 
the good spellers proved to be decidedly more accurate in recalling visual 
material that could not be translated into words and they were also superior 
in the speed with which words presented visually could be associated with 
auditory-motor terms.** 


*S. D. White, S. May, and M. F. Washburn, A study of freshmen, this Jour- 
NAL, 28, 1917, 152. 

*M. F F. Washburn, H. Baum, and M. Litchfield, The résults of certain standard 
mental tests as related to the academic records of collége seniors, ibid., 30, 1919, 
307-310; and M. F. Washburn, A note on the Terman Superior Adult Tests as 
applied to Vassar freshmen, ‘bid., 30, 1919, 310. 

M. Montague, M. M. Reynolds, and M. F. Washburn, A further study of 
freshmen, ibid., 29, 1918, 327-330. 

SA. Howell, L. Hopson, and M. F. Washburn, Accuracy of visual memory and 
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‘Miss Washburn developed her tests for the control of visual imagery 
into a group test which she gave to two groups of Vassar College freshmen, 
whose natural ability in geometry had been estimated by their instructor. 
By computing rank difference coefficients, she showed that there is good 
correlation between the teacher’s estimate of natural ability in geometry 
and the control of visual imagery as measured objectively by the test.5® 

In Miss Washburn herself, ‘“‘ejective consciousness” was developed to 
an unusual degree. It was characteristic of her power to recognize the 
capacities and insights of other people that she regularly utilized the judg- 
ment of her colleagues in other departments when she wished to select 
as experimental subjects groups of students specially gifted in a particular 
field, such as poetry, science, or mathematics. Though she created a few 
psychological tests and experimented with many others, she never forgot 
for a moment that the validity of all tests rests ultimately on the subjective 
judgments of persons. Fully acknowledging the value of tests for quanti- 
tative and comparative purposes, she herself was more interested in the 
subjective judgements that antedate and validate them. 

Her experiments on absolute judgments of character traits in self and 
in others,*° showed that observers tended to underestimate their own care- 
fulness, industry, and orderliness, and a majority underestimated their own 


punctuality, enthusiasm, patience, and thrift, whereas many overestimated 
their own impulsiveness and aggressiveness. She concluded that there are 
two important influences affecting the relation between absolute judgments 
of the self and others. 


“The first relates to whether the trait judged is one that is habitually repressed 
in society. People do not give free social expression, as a rule, to their pessimism, 
their impatience, their impulsiveness, and their aggressiveness. Hence, as our results 
show, when judging themselves absolutely they regard themselves as more pessimis- 
tic, more impatient, more impulsive and more aggressive than their companions 
think them. Secondly, traits like carefulness, punctuality, industry, and orderliness 
refer to an ideal standard, which will be higher in proportion as a person’s per- 
formance judged by others is more excellent. An industrious, orderly, and punctual 
person is not satisfied with his own performance. Hence our results show a tendency 
to underestimate one’s own possession of these traits when one’s own judgments 
are compared with those of one’s companions on oneself.” 


speed of verbal perception in poor spellers, ibid., 28, 1917, 157-158; M. E. Cobb, 

M. Kincaid, and M. F. Washburn, Further tests of the verbal ability of poor spellers, 

ibid., 29, 1918, 331-332. 

_ ™M. F. Washburn, E. Hatt, and E. B. Holt, The correlation of a test of visual 

imagery with estimated geometrical ability, this JOURNAL, 34, 1925, 103-105. ° 
M. F. Washburn and V. Stepanova, Absolute judgments of character traits in 

self and others, bid., 34, 1925, 96-99. 
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After more than a generation of teaching, Miss Washburn still seemed 
a comparatively young woman in her alertness, vivacity, social charm, and 
above all, her continued zeal for research. 

At the end of her busy career, the problems of students were of more 
concern to her than in the earlier years. Her last publication dealt with 
mathematical ability, reasoning, and academic standing. It appeared in the 
Golden Jubilee volume of this JouURNAL.*? 

She found that high academic standing does not necessarily guarantee 
good reasoning ability but good reasoning ability is an excellent guarantee 
of high academic standing. Good mathematical ability does not guarantee 
good reasoning ability as much as good reasoning guarantees good mathe- 
matical ability. According to the standard set by her test, it is harder to be 
good in reasoning than in mathematics. She points out that the process of 
reasoning with nonmathematical, nonquantitative relations is more likely 
to be interfered with by preconceived ideas extraneous to the reasoning 
itself. If her health had been spared a little longer, her penetrating insight 
and her creative capacity would almost certainly have drawn from such 
studies as these, educational conclusions of far-reaching significance. This 
study was made with the codperation of Miss Virginia Pearce and Miss 
Katherine Payne. Before its theoretical and practical implications could 


be fully elaborated, Professor Washburn was already in her last illness. 
Dr. Polyxenie Kambouropoulou transcribed her notes. 

In the hands of the students she taught and the colleagues she inspired, 
her work will go on. 


“ Mathematical ability, reasoning, and academic standing, this JOURNAL, 50, 
1937, 484-488. 
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A BIBLIOGRAPHY OF THE WRITINGS OF MARGARET 
FLOY WASHBURN: 1928-1939 


By PoLYXENIE KAMBOUROPOULOU, Vassar College 


The list below brings up to date the bibliography of Margaret Floy 
Washburn which was begun by Mull.1 For the sake of consistency, Mull’s 
arrangement and numbering are followed here. 


I. Books 


(8) The Animal Mind: A Text-Book of Comparative Psychology, Fourth Revised 
Edition. New York, Macmillan Co., 1936. Pp. xii, 536. 


II. EprroriAL 


(5) Advisory Editor. The Psychological Review. From January 1916 (Vol. 23, No. 
1) through May 1930 (Vol. 37, No. 3). 

(6) Associate Editor. The Journal of Comparative Psychology. From February 
1921 (Vol. 1, No. 1) through December 1935 (Vol. 20, No. 3). 

(7) Co-editor. (With K. M. Dallenbach, M. Bentley, and E. G. Boring.) The 
American Journal of Psychology. From January 1926 (Vol. 37, No. 1) 
through October 1939 (Vol. 52, No. 4). 

(8) Member of Advisory Board. Dictionary of Psychology, edited by Howard C. 


Warren, 1934. 
III. ARTICLES* 


(108) ive action (Address of the vice-president and chairman of Section 
I—Psychology—American Association for the Advancement of Science, Nash- 
ville, December, 1927), Science, 67, 1928, (no. 1724), 24-28. 

(109) Emotion and thought: A motor theory of their relations, in Feelings and 
Emotions: The Wittenberg Symposium, edited by Martin L. Reymert, 1928, 
104-115. 

(110) (With K. Keeler, K. B. New, and F. M. Parshall) Experiments on the 
relation of reaction-time, cube fluctuations and mirror drawing to tempera- 
mental differences, Amer. J. Psychol., 41, 1929, 112-117. 

(111) Enetgy engines and the engineer: a critique of C. Spearman, Amer. J. 
Psychol., 41, 1929, 322-326. 

(112) The study of pure science, Vassar Quarterly, 14, 1929, 88-89. 

(113) (With E. Hughes, C. Stewart, and G. Sligh) Reaction-time, flicker, and 

ective sensitiveness as tests of extraversion and introversion, Amer. J. 
Psychol., 42, 1930, 412-413, 

- (114) (With R. Ebersbach) The effects of the direction of initial pathways on 
the orientation of white mice in a maze, Amer. J. Psychol., 42, 1930, 413- 
414, 

(115) (With E. Jacobs and M. Mackenzie) The effect on orientation in the circular 
maze of the presence or absence of food at the goal during running, Amer. J. 
Psychol., 42, 1930, 414. 


*H. K. Mull, A bibliography of the writings of Margaret Floy Washburn, this 
JOURNAL, 39, 1927, 428-436. 
* In the complete bibliography of the writings of Mar, Floy Washburn sixty- 
ight of the articles published in this JoURNAL are studies from the Psychological 
ratory of Vassar College. 
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(116) Abstracts of four papers: K@hler’s discussion of association; The nature of 
g; Some tests of introversion and extraversion; Orientation and purpose 
in learning, Proc. Ninth Inter. Cong. Psychol., 1930, 470-472. 

(117) A system of motor psychology, Psychologies of 1930, 1930, 81-94. - 

(118) (With H. Mallay and A. Naylor) The influence of the size of an outline 
cube on the fluctuations of its perspective, Amer. J. Psychol., 43, 1931, 
484-489. 

(119) (With E. L. Collens and E. Upjohn) The relation to hunger and activity 
drives of the factor of habituation to the maze, J. Comp. Psychol., 12, 1931, 
421-427. 

(120) (With Marjorie Broer) The relation of hunger and activity drives in maze 
pongen by mice to the factor of habituation, II, J. Comp. Psychol., 13, 1932, 

3-407. 

(121) Ejective consciousness as a fundamental factor in social psychology (Address 
given by the honorary President at the meeting of the New York Branch of 
the American Psychological Association at Philadelphia, April 9, 1932), 
Psychol. Rev., 39, 1932, 395-402. 

(122) Some recollections, A History of Psychology in Autobiography, 2, 1932, 
333-358. 

(123) (With Annette Gillette) Motor factors in voluntary control of cube per- 
spective fluctuations and retinal rivalry fluctuations, Amer. J. Psychol., 45, 
1933, 315-319. 

(124) (With oor Lucile Smith) Stereoscopic binocular fusion in the original 
impression and in the negative after-image, Amer. J. Psychol., 45, 1933, 
320-321. 

(125) Retinal rivalry as a neglected factor in stereoscopic vision, Proc. Nat. Acad. 
Sci., 19, 1933, 773-777. 

(126) Howard Crosby Warren, Science, 79, 1934, (no. 2038), 48. 

(127) (With Priscilla Manning) Retinal rivalry in free vision of a solid object, 
Amer. J]. Psychol., 46, 1934, 632-633. 

(128) (With C. Faison and R. Scott) A comparison between the Miles A-B-C 
method and retinal rivalry as tests of ocular dominance, Amer. J. Psychol., 
46, 1934, 633-636. 

(129) (With C. Reagan and E. Thurston) The comparative controllability of the 

uctuations of simple and complex ambiguous perspective figures, Amer. J. 
Psychol., 46, 1934, 636-638. 

(130) (With K. G. McLean and A. Dodge) The effect of area on the pleasantness 
and unpleasantness of colors, Amer. J. Psychol., 46, 1934, 638-640. 

(131) James Mark Baldwin: 1861-1934, Amer. J. Psychol., 47, 1935, 168-169. 

(132) Titchener, Edward Bradford, Dictionary of American Biography, 18, 1936, 
564-565. 


(133) Mathematical ability, reasoning, and academic standing, Amer. J. Psychol, 
50, 1937, 484-488. 

(134) (With Constance Wright) The comparative efficiency of intensity, perspec- 
tive, and the stereoscopic factor in producing the perception of depth, Amer. 
]. Psychol., 51, 1938, 151-155. 


IV. REvIEws AND NOTICES 
(65) Social Science Research Council’s grants-in-aid, Amer. J. Psychol., 41, 1929, 


688-689. 
(66) Correspondence. A new theory of binocular vision, with F. H. Verhoeff, Arch. 
Ophthal., 15, 1936, 1117-1118. 


4 ( 

a 

t 

a 

8 


THE LIMITS OF TOLERATION FOR SIMULTANEITY IN 
THE COMPLICATION EXPERIMENT 


By CLARENCE D. LEATHERMAN, Johns Hopkins University 


The pioneer work on the complication experiment was devoted almost 
entirely to the investigation of the personal equation’ of the astronomers 
and of the theory of prior entry. Subsequent work, with revised apparatus 
and methods of collecting and treating the data, directed investigators to 
new aspects of the problem. 

Some variations in the complication experiment which were previously 
ignored or uncontrolled seemed to be important for the ultimate solution 
of the problem. The apparatus used in the present investigation, facili- 
tated further study of the limits of toleration and possible change in the 
judged positions of simultaneity. The investigation also includes an analy- 
sis of the number and type of errors and a determination of the limits of 
the errors. 

The purpose of this study was to determine (1) the limits of error; 
(2) the relation of these limits to the characteristic errors of the observer 
and to the general average error; (3) to test by new methods the ‘law’ 
of prior entry; and (4) to discover the influence of a warning signal. 


METHOD 


Apparatus. The basic apparatus for this research was first used by Dunlap.* The 
purposes of the present problem, however, necessitated numerous changes. The 
apparatus, shown in Fig. 1, consists of a cast iron base 45 cm. long, 20 cm. wide, 
and 2 cm. thick which supported two cast iron uprights 26 cm. high and 26 cm. 
apart. On top of each upright was a brass journal in which a shaft revolved parallel 
to the base. A dial, 35 cm. in diam., was centered over the front end of the shaft 
in a fixed position. The dial shown in Fig. 1 was of brass, nickle-plated and highly 
polished, and etched in 5° intervals which were unlabeled. An index-hand fastened 
to the shaft rotated just in front of the dial. Two different types of index-hands 
were used in different parts of the work, each 18 cm. long and of blackened brass. 


* Accepted for publication February 28, 1939. This article is a condensation of 
a dissertation submitted to the Board of University Studies at Johns Hopkins Uni- 
versity in partial fulfillment of the requirements for the degree of doctor of phi- 
a. It was directed by Professor Knight Dunlap and Dr. Roy M. Dorcus. My 
th are also due Professor Buford Johnson and Dr. Sidney M. Newhall for their 
assistance in the work. 

F,. W. Bessel, Personal equation, Astronom. Beobacht. Kénigsberg, 8, 1823; 
Abhandlungen, 3, 1876, 300-304, 

*Knight Dunlap, A new complication apparatus, J. Exper. Psychol., 2, 1917, 
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The first index-hand was tapered gradually for 12 cm. and tipped with a straight 
piece 2 mm. wide, and 6 cm. long. A second index-hand was tapered gradually to 
the tip. The dial was enclosed in a shallow rectangular box 66 cm. high, 64 cm. 
wide, and 11 cm. deep, A circular aperture, 36 cm. in diam. in the front of the 
box permitted full vision of the dial by the seated S. 


Fic. 1. LATERAL VIEW OF THE APPARATUS 


Directly back of the enclosed dial, three adjacent commutators attached to the 
arm of a circular vernier were centered on a sleeve of the shaft which carried the 
index-hand. Each commutator was separately adjustable on the sieeve carrying the 
arm of the vernier by means of a set-screw. The circular scale, which was centered 
on, and rotated directly with, the shaft, was marked in 10°-intervals from 0°-360°. 
The arm of the vernier could be locked by a thumb-screw in any desired position 
with reference to the scale. 

Each of the commutators was 11/4 cm. leek ¥en. in diam. Each had two 
brushes bearing on it. Six brass brushes controlling the auditory stimulus were 
fastened to a bakelite arm which extended from the upright nearest the dial. The 
commutators were constructed of brass and formica, diametrically divided. Conse- 
quently when the brushes touched the brass portion of the commutator the circuit 
was complete and when the brushes were on formica the circuit was open. Each 
commutator was insulated from its adjacent one by a thin bushing of bakelite 
placed between them and centered with them on the shaft. 

The auditory stimulus, heard by S in two telephone receivers, was a single sharp 
click of constant intensity. It was secured by interrupting the primary circuit of a 
small transformer through the commutators. The primary circuit was closed first 
through the middle commutator; the secondary circuit was then closed through one 
leg of the telephone circuit by the third commutator. Following this, the other leg 
of the telephone circuit was closed through the first commutator. The primary 
circuit was broken while the secondary one was still complete and the latter was 
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then interrupted through successive stages.* The intensity of the auditory stimulus 
was governed by the amount of resistance used in the primary circuit of the trans- 
former. A one-half watt neon bulb proved most satisfactory for this purpose. 

A direct-current variable-speed motor was mounted securely on the base which 
supported the uprights. A series of three reduction gears, connected with the motor, 
and an adjustable rheostat, in series with the motor, made it possible to secure the 
different rotation speeds of the index-hand. . : 

The vernier for the flash of the neon tube was mounted on a sleeve and rotated 
with the shaft directly back of the second upright (see Fig. 1), and was identical 
with the vernier for the auditory stimulus. The commutators and brushes were also 
constructed in a similar manner to the commutators and brushes for the telephone 
click. Only two commutators and two brushes, however, were used in completing 
the circuit for the flash.‘ 

The flash was secured by passing direct current through the commutators which 
were in series with the electro-magnet of a small telephone relay (Fig. 2). The 
secondary circuit of the transformer was 5000 volts at 18 ma., and was connected 
with the neon tube. The telephone relay was placed in the circuit due to an arc, 
caused by breaking the high voltage of the secondary induced current, which burned 
the formica on the commutators. 

The neon tube encircling the dial was 47 cm. in diam. and was concealed from 
S’s field of vision by the shallow rectangular box described above. The flash illu- 
minated the dial clearly and instantaneously with a red-orange light. 

Procedure. In an attempt to maintain constant conditions throughout the experi- 
mentation, every S was instructed separately as to the nature of the problem, and 
the functions of the apparatus. The following are the instructions given. 

Instructions. This test is designed to determine your skill and accuracy in estimat- 
ing the position of the pointer with reference to the dial when the auditory stimulus 
occurs. The auditory-stimulus will be a single sharp click in the telephone receivers. 
While the index-hand is revolving you will hear the stimulus at regular intervals. 
Make your estimate, if possible, in 8 revolutions of the index-hand, but do not 
sacrifice accuracy for speed of response. When you have made your judgment, tell 
the experimenter the number of degrees from zero at which the auditory stimulus 
and index-hand are simultaneous. 


The S$ was seated 3 ft. from the dial which was placed approximately on a level 
with his eyes. E was seated to the right of the apparatus where the control switches 
and verniers were easily accessible, In experiments under general illumination, two 
lamps of 75 w. each, situated above and in back of S$, were used. In the experi- 
ments in darkness, a cardboard booth was constructed around E and the apparatus. 
Thus the light needed to operate the switches and verniers, was completely shielded 
from S’s vision. § could then see the dial and index-hand only when the neon tube 
flashed. 

Three speeds were used: one revolution of the index-hand in 0.75 sec.; one in 


*Thus the break-current was employed in securing the auditory stimulus. The 
‘make’ of the current could easily have been used by adjusting the commutators ap- 
propriately, but due to the variability of the make-current it was advisable to use 
the break-current. 

“It should be noted that oil and small particles of dust, which collect on the 
— cause, unless frequently removed, faulty contacts and a poorly defined 
stimulus. 
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1.00 sec.; and one in 1.25 sec. Each speed was carefully checked before every 
experimental period. 


Transformer 
5000 V. 18 M.A. 


D.C. Source 


Fic. 2. WirING DIAGRAM OF THE APPARATUS 


The experimental periods lasted one hour during which 36 judgments were 
secured, Between the 18th and 19th judgments, a 10-min. rest period was given 
the Ss. The Ss used in this investigation were undergraduate and graduate students 
at Johns Hopkins University. 


PRELIMINARY EXPERIMENTS 


The purpose of the preliminary experiments was to standardize the 
apparatus and technique and to familiarize § with the apparatus; and 
also, incidentally, to check the results of earlier experimenters. 


: Relay 
gt 
A. C. Source 
| 
SO) 
Conmutators 
Kotor 
q 
} 
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Every S was required to judge the location of the index-hand at a click, while it 
revolved at the rate of 1 r.p.sec. Judgments were classified as negative, positive, 
or neutral. We expected, because of earlier findings, that negative errors would 
predominate.” 

Judgments were made by the Ss on 72 positions of the dial. The order of 
presentation was planned haphazard and the same plan was used for every S. The 
Ss knew that the positions would follow in chance order. 

The data for frequency and types of errors for the first series of judgments are 
listed in Table I. The limits of errors listed in columns 2 and 3 are the maximum 
negative and maximum positive errors. The average negative and positive errors 
listed in columns 7 and 9 were obtained by dividing the arithmetic sum of negative 
or positive errors by the corresponding number of judgments. Total average errors 
were obtained by dividing the algebraic sum of the errors by the total number of 
judgments. 

The data for each S in the preliminary series are given in the horizontal rows. 
The averages for the group are listed horizontally under their appropriate headings. 
The limits of errors are merely indicative of the wide range of variation for the 
individual Ss. For example, the maximum errors range from one to four times as 
large as the average negative or positive errors with but one exception, (S 4). 

All but one of the Ss have a large majority of negative (anticipated) responses; 
a small number of positive responses, and a still smaller number of correct judg- 
ments. S51, the exception, conforms to the results of Angell and Pierce,® in that 
the majority of his judgments are positive. Although the average negative, positive, 
and total average errors are rather large, as compared with those cited in the litera- 
ture, it should be noted that a large majority of the errors are found within a 
20°-limit on either side of actual simultaneity. Some of the earlier experimenters 
have excluded unusually large errors since they were considered adventitious. 

Negative displacements range from 14.6° to 32.2° (41 to 90 ms.) and the 
positive displacements range from 5° to 15° (13 to 38 ms.). The range for the 
total or general average spatial displacement is from +2.9° to —25° (+8 to —70 
ms.). Limits of error and ranges of error are distinguished from each other in that 
the limits represent the largest and smallest sing/e error whereas the ranges represent 
the maximum and minimum average error. 

Table I shows that negative errors, or anticipatory responses, were predominant. 
The preliminary results, therefore, present the usual picture of the complication 
experiment. 


EFFECT OF SPEED AND TYPE OF STIMULATION 


In the second part of the study three rates of rotation were used: one 
revolution of the index-hand in 0.75 sec.; one in 1.00 sec.; and one in 
1.25 sec. Judgments were made for each rate, and for each of the three 
disparate stimuli: flash, touch, and sound. 

5It should be recalled that negative errors were said to be the result of an 
anticipated response, positive errors the result of a delayed response, and that 
neutral or zero errors were correct judgments. 


R. Angell and A. H. Pierce, research upon phenomena of at- 
tention, this JOURNAL, 4, 1892, 528-541. 
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The flash stimulus was the instantaneous illumination of the dial by the neon 
tube described above. The intensity of illumination upon the dial was approximately 
3-ft. candles. The light-intensity was held constant at this level to insure adequate 
perception of the flash-stimulus since illumination of greater intensity would have 
interfered with perception of the flash due to the light adaptation of the eye. 


TABLE I 


Frequency, AND AVERAGE Error witH Sounp 
(1.00 sec. per revolution) 


Av. error Total av. error 


Deg. ms. 


+ 2.92 
—14.0 
—24.0 
—13.9 
— 9.2 
—25.0 
—10.4 
—17.1 
2.6 


Il 
4 29 
77.1 25.7 48.6 7.4 16.0 
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Tactual stimuli were received by Ss through the diaphragms of two earphones. 
Every S chose his most sensitive finger of each hand (usually the index or the ring 
finger) and then placed these fingers lightly over the metal disk of the earphones. 

“Adequate stimulation was secured by adjusting the resistance in series with the 
earphones. The tactual stimulus was the preferred type of stimulation for many 
of the Ss. Auditory stimuli were also obtained through the use of earphones. 


This series of experiments was conducted to ascertain whether there 
was an appreciable difference in the spatial or temporal displacement of 
judgments for the various conditions. Should light produce predominantly 
positive errors this phenomenon could be explained on the basis of a 
visual lag; whereas no such lag is known for sound and touch. 

Table II contains the results for an auditory stimulus; Table III, for 
the visual stimulus; and Table IV, for the tactual stimulus. 


_ Auditory experiments. In Table II, the results are shown for 24 judgments for 
each of the different positions on the dial for every S, after a plateau had been 
reached in the practice series. With a sharp click in the earphones as the auditory 
stimulus, the individual limits were found to vary in an irregular fashion. If the 
judgments were made on a temporal basis the individual limits would increase or 
decrease spatially depending upon the rate employed. If the judgments, however, 
were made on a basis of spatial displacements alone, the different rates would have 
little or no effect on the judgments in terms of degrees. Both possibilities are 
substantiated in part by the results obtained. These results may be explained by 
shifts in the S’s attitude and type of observation. 

Negative judgments predominated throughout this series of experiments, although 


Errors 
- limits frequency Deg. ms. ms. 
+ + ; 
4 4% 8 
13.5 38 39 
| 15.0 42 67 
5-0 14 39 
12.5 35 26 
11.0 31 70 
29 
48 
Os 10 
n 
s 
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there were a few exceptions for the fastest rate. None of the Ss showed a dominance 
of positive judgments with the slowest rate. For a few Ss (Ss 3 and 4 for fast 
rate and S 6 for medium rate), the number of correct judgments was greater than 
the number of negative judgments. The latter cases, however, are atypical and 
should not be considered as indicative of the general trend of the data. 


TABLE II 
Lrits, FREQUENCY, AND AVERAGE OF Errors SouND STIMULI 
Av. error Total averages 
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4 
4 
2 
5 
3 
2 
I 
9 
9 
° 
12 
2 
3 
4 
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1.00 sec. per revol. 
OO 
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1.25 sec. per revol. 


—98 
—44 


OO COI 
Mae 


The ranges of errors, as shown by the data for the sound stimulus (when all 
the Ss were considered with reference to different rates of speed) are rather large and 
may be accounted for by individual differences. 

The Ss’ tendency to modify their negative spatial judgments of the auditory 
stimulus will be observed in Table II. One § (S 10) showed a consistent increase 
in spatial errors with a decrease in speed or rotation; two (Ss 1 and 8) showed a 
consistent decrease and seven were inconsistent. Five Ss (Ss 1, 3, 7, 9, and 10) 
showed a decrease in their positive spatial errors with a decrease in rate of rotation; 
four (Ss 2, 4, 6, and 8) were inconsistent and one (S 5) had no positive errors. 


Rate S 
+ 
62 
° —21.3 —44 
530 +32 
21 + 4.0 +08 
° —10.8  —23 
16 
39 —15.2 —32 
10 = 6.9 
23 —15.0 —31 
45° 25 10 48 — 6.1 
4515 18 41 —19.4 —$4 
25.0 69 15.0 41 
18.3 §1 ° ° —16.0 —44 
11.0 30 —4.2 —-12 
20.3 56 at —14.6 —40 
21.1 58 8.3 23 6.9 —19 
25.9 72 10.0 28 —10.2 —28 
14.1 39 15.0 41 —9.4 —26 
13.5 47 10.0 38 — 5.6 -—19 
27.5 OF ° —87 
35-7 124 11.7 41 
Il.I 39 5.0 19 7.9 —27 
16.5 ° ° —15.8 —55 
16.8 58 24.4 85 + 4 +1 
19.8 69 ° ° —17.3 —60 
30.0 104 5.0 17 —-12.7 —44 
35.5 123 ° ° —28.1 
16.1 56 ° ° —12.7 
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The results for the spatial displacements show evidence of decrease or inconsistency 
with a decrease in rate. While the data (columns 7, 9, and 11) manifest a decrease 
or inconsistency in spatial errors, they are not statistically reliable. The temporal 


TABLE III 
Lrits, Frequency, AND AVERAGE OF Errors with Visuat Stimutt 
Errors Av. eror Total averages 


frequency 


—10 
—49 
+11 
—26 
—24 
—18 
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displacements will be discussed later when the results for the three sensory stimuli 
are treated. 

Visual experiments. The results shown in Table III for the neon flash-stimulus 
are almost identical with those obtained when sound was employed as the disparate 
stimulus. It is interesting to note that Ss 1 and 10 had a majority of correct judg- 
ments. It is also of interest, although not statistically reliable, that the number of 
negative judgments, in all but two cases (Ss 9 and 10), increased with a decrease in 
rate, i.e. $1 made 8 negative judgments with the fast rate and 14 negative judg- 
ments with the slow rate. An opposite change occurred with the positive judg- 
ments in that there was a decrease in the number of positive judgments, as shown 
by Ss 1, 2, and 8, with a decrease in the rate of revolution, i.e. from fast to slow. 


| 
limits P| deg. ms. deg. ms. deg. ms. 
-+ - - - + + 
ap 6g 8 15.6 32 5.0. -40 — 5.0 
75 25 17 37-9 79 16.0 33 —23.5 
! 45°75 8 23.8 49 26.7 56 + 5.4 
25 30 13 17-7 37 19.0 40 — 5.6 
30 17 17.4 ° ° —12.3 
} 75 60 13 29.6 62 19.0 40 —11.7 
4 75 20 15 35.0 73 21.0 44 
45 30 9 26.7 56 17.5 36 
105 15 14 36.8 77 10.0 21 —20.2 —42 
7.5 16 5.7 12 +10 
14.5 40 ° — 6.7. 
31.1 86 oO 42 —23.3 
27.5 76 
18.0 50 Oo 42 —14.4 
31.4 87 c 108 —10.2 
21.3 59 47 —I1.0 
20.7. 57 ° —12.9 
41.7 115 o —10.2 
10.0 28 5 21 — 1.0 
° —9.2 —32 
4 ° —24.4 
74 
42 — 8.3 
° —16.7 
4 17 —20.0 
4 —23.5 
° —17.0 
26 —12.5 
17 
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This tendency in the number of correct judgments was not so pronounced, but 
there was a similar trend shown on the part of Ss 1 and 8. 
The increase in the number of negative judgments with a decrease in rate may 
TABLE IV 
Liars, Frequency, AND AVERAGE OF Errors witH TACTUAL STIMULI 
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18.6 
17.8 
21.7 
16.9 
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1.25 sec. per revol. 
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be accounted for by the fact that S adopts a specific tempo, faster than the actual 
rate of stimulation, in attempting to synchronize. If this tempo persists, then the 
slower the rate of actual stimulation the greater will be the probability of anticipat- 
ing the stimulus. Increases in negative judgments necessarily decrease the positive, 
the correct, or both kinds of judgments. 

The limits of error, based on only one judgment, are used merely to indicate 
the wide variability of judgments. Inconsistency is demonstrated when the data are 
compared for the negative, positive and general average spatial errors. With the 
flash-stimulus, two Ss (Ss 5 and 10) increased their negative spatial errors with a 
decrease in rate, one (S 2) decreased his errors and the remaining seven Ss 
were inconsistent. For positive judgments, three Ss (Ss 2, 4, and 7) decreased 


Errors : Av. error Total averages 
Rate S limits frequency deg. ms. deg. ms. deg. ms. 
- - + + 
21.2 44 15.0 31 9.9 
17.5 36 10.7 22 + +1 
10.0 21 11.5 34, +6.5 +14 
18.3 38 ° ° 
21.7 45 13.0 27 —10.8 —23 
32.1 67 17.5 36 
19.3 40 31 =-36 
31.7 66 18.0 37 
20.5 43 3% —15.8 —33 
10.0 28 90 — 4.4 —12 
19.7 54 15.0 42 —10.4 —29 
23.3 64 12.9 36 — 5.0 —14 
16.4 45 15.9 44 + 5.8 +16 
18.0 50 ° ° —15.0 —42 
23 — 9.6 —27 
24.3 &F 13.0 42 
15.4 43 11.3 31 19 
25.0 69 16.7 46 
14.8 48 ° ° —12.9 —36 
10.9 38 89 — 7.1 
59 ° ° —44 
58 7.5 26 —11.9 
39 7-2 25 
65 ° ° 
62 10.8 38 — 9.3 —32 
5 15.0 —17.7 —61 
59 12.0 42 —10:2 
80 19.0 66 —13.3 —46 
56 ° ° 
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their spatial errors with a decrease in rate and the remaining seven were inconsistent. 
The above comparison will be illustrated more clearly when the temporal factor 
is discussed. The differences mentioned above were statistically unreliable,.and even 
in those cases where a definite trend in the errors is noticed the results are not re- 
liable. Only two cases remained consistent for two rates. § 5 had no positive 
judgments for the fast and slow rates with the flash and S 8 had no positive judg- 
ments for the medium or slow rate. 

Tactual experiments. Table IV presents the data for each of the three rates with 
the tactual stimulus. The negative and positive limits of error for touch are less 
than the corresponding limits for flash or sound; the differences are not sufficiently 
large, however, to warrant further interpretation. A dominant trend is shown in 
the negative errors both quantitatively and qualitatively. This again is in accord- 
ance with earlier findings’'—Angell and Pierce excepted.® 

There is a slight increment in the frequency of negative judgments with a de- 

crease in rate; this increment, however, was proven statistically unreliable. S 5, 
an exception, gave 21 negative judgments for both the fast and slow rates. The 
general trend with a decrease in rate for most Ss was to manifest a majority of 
negative judgments, fewer positive judgments, and still fewer correct judgments. 
S 4, the exception in this case, had a majority of positive errors with each of the 
rates. 
The spatial judgments with the tactual stimulus as shown by the data are largely 
inconsistent. None of the Ss showed an increase in negative spatial judgments with 
a decrease in rate; whereas four Ss (Ss 2, 6, 7, and 9), showed a decrease and 
six (Ss 1, 3, 4, 5, 8, and 10) were inconsistent. No S$ showed a consistent increase 
or decrease in his positive spatial judgments with a decrease in rate. § 5 was 
consistent in that he had no positive judgments throughout this series. 

The ranges of error for the tactual stimulus are less in most cases than the 
corresponding ranges for flash or sound. There is no statistical significance evi- 
denced for the differences, but they are indicative of a trend toward smaller ranges. 
These facts will be more clearly illustrated with a consideration of the general 


averages for all Ss. 

The average limits, frequencies and errors for all of the Ss with each of 
the three rates and for each sensory stimulus treated separately, are pre- 
sented in Table V. The averages are used only to indicate a trend with 
different conditions of stimulation and with different rates of speed. 

The negative limits show a gradual decrement with a change in stimu- 


™N. T. Burrow, The determination of the position of a momentary impression in 
the temporal course of a moving visual impression, Psychol. Monog., 11, 1909, 
(no. 47), 1-63; Knight Dunlap, The complication experiment and related phe- 
nomena, Psychol. Rev., 17, 1910, 157-191; Les mouvements de l'oeil et la simul- 
tanéité d’impressions disparates periodiaues, Arch. Psychol., 14, 1914, 210-213; 
Moritz Geiger, Neue Komplikationsversuche, Philos. Stud., 18, 1902, 347-436; Otto 
Klemm, Versuche mit dem Komplikationspendel nach der Method der Selbstein- 
stellung, Psychol. Stud., 2, 1907, 324-357; C. D. Pflaum, Neue Untersuchungen 
iiber die Zeitverhaltniss der Apperception einfacher Sinneseindriicke am Komplika- 
tionspendel, Philos. Stud., 15, 1900, 139-148; and Bessel, op. cit. 

*J. R. Angell and A. H. Pierce, op. cit. 
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lation in the order of flash, sound, and touch; and the same consistency is 
evidenced for the positive limits with the exception of touch at the slowest 
rate. The tendency toward a decrement in the individual limits is not 
evidenced with a decrease in the rate of speed. 


TABLE V 


Averace Lruits, Frequencies, AND Errors For 10 Ss 
Minus Plus 
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Average frequencies of negative errors show a progressive increment 
with a decrement in the rate of speed. The frequencies of positive and 
correct judgments show a progressive decrease with a decrease in the speed 
of rotation. It is interesting to note the opposite change between the 
number of negative and number of correct and positive judgments. This 
phenomenon is to be expected, however, since an increase in negative errors 
with a decrease in rate would necessarily decrease either the positive or 
correct judgments. Both the correct and positive judgments are affected in 
this instance. 

The negative averages of the judgments for all the Ss show a tendency 
to decrease in spatial errors with a decrease in rate. The same tendency 
is also evidenced for positive errors with sound and touch but is not true 
for flash since an inconsistency is shown. 

It should be pointed out here that Wundt’s contention was “resultant 
judgments of the observer could not be considered accurate when the 
index-hand revolved at a speed faster than one revolution in two sec- 


+ ° deg. ms. deg. ms. 
0.75 42.5 20.0 12.6 26 —6.7 —14 
Sm 3-4 2.3 5 
1.00 39.5 15.0 9.0 —25 
Sm 5 1.9 5 
3.05 43.0: 
Sin 
0.75 «451.5 28.0 11.6 
Sm 

15.0 
Sm 
0.75 37.0 18.5 14.4 6.2 
S.. 

I 
Sin 
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onds.”® The fastest rate employed in the present research was one revolu- 
tion in 0.75 sec. (1.25 sec. per revolution less than Wundt’s fastest rate), 
and the smallest spatial general averages were obtained in every case with 
the fastest rate employed (column 11, Table V). These data are in direct 
opposition to Wundt’s statement that a rate of speed greater then one 
revolution in two seconds produced inaccurate judgments. 

This brings us to a comparison which has thus far been purposely 
omitted from the discussion; namely, spatial vs. temporal displacements, 
i.e. degrees vs. milliseconds. In the variations, discussed above, the data 
have been treated with reference to spatial displacement. For example, 
with the auditory stimulus we found no significant changes when the 
spatial results were considered, but when the same data, after being trans- 
posed to milliseconds, were considered, a reliable difference was found 
between the fast and slow rates for the negative judgments and also for 
the total average errors. ° 

Table VI presents a condensation of the data given in Tables III, IV, 
and V, in order to compare more clearly the spatial and temporal errors. 
This comparison is made for the three rates of speed progressively, i.e. 
from fast through medium to slow for sound, flash, and touch. It is also 
made between the fast and slow rate. The results under ‘deg.’ give the 
number of Ss who showed a progressive increase or decrease; or who 
evidenced consistency or inconsistency in spatial errors. The results under 
“time’’ give the number of Ss who showed the above changes when the 
same data for degrees was transposed to milliseconds. 

With the sound stimulus, one S (S 10, see Table II) showed a con- 
sistent increase in his negative spatial errors with a decrease in the speed 
of rotation; two (Ss 1 and 8) showed a consistent decrease and the re- 
maining seven were inconsistent. An opposite situation is found with the 
same data when transposed to milliseconds. Seven of the Ss (Ss 2, 3, 4, 5, 
6, 7, and 10) showed a consistent increase in magnitude of errors with a 
decrease in the rate of speed, and three (Ss 1, 8, and 9) were inconsistent. 
This trend was not as evident when the positive errors were considered. 
This may be attributed to the fact that the frequency of positive errors 
was much less than that of the negative errors. For the general averages, 
two Ss (Ss 8 and 10) increased, one (S 1) decreased and seven were 
inconsistent in their spatial errors with a decrease in the rate but when 
the same data were considered with reference to changes in milliseconds, 
eight Ss (Ss 1, 2, 4, 5, 7, 8, 9, and 10) showed a progressive increment 


°W. Wundt, Grundziige der physiologischen Psychologie, 5 ed., 3, 1903, 70 ff. 
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with a decrement in the rate of rotation and only two Ss (Ss 3 and 6) 
were inconsistent. 
TABLE VI 
Frequency or Procresstve CHANGE IN DgGREES AND TIME FOR 10 Ss 
Negative Positive 


Rates 


time 
2 
7 
I 


0.'75 to 1.00 to 
1.25 sec. 


0.75 to 1.25 sec. 


When only the fast and slow rates were compared with reference to 
spatial and temporal errors, six Ss (Ss 2, 3, 4, 5, 6, and 9) increased and 
four (Ss 1, 7, 8, and 10) decreased their negative spatial errors with a 
decrease in speed of rotation. All of the Ss showed an increase in time 
errors with a decrease in rate of speed. The general average errors showed 
a similar tendency to that of the negative errors since seven Ss increased 
and three decreased their errors in degrees, while nine Ss increased and 
only one (S 6) decreased his errors in milliseconds, with a decrease of 
only 0.5 sec. in the speed of rotation. The positive errors did not show 
the same relationship but this was attributed to the relatively mn num- 
ber of positive judgments. 

With the neon flash as the stimulus the data are directly iil to 
the data obtained for sound. Spatial errors in observation evidenced no 


, ‘deg. time deg. deg. time 
Increase I 7 _ 2 8 
Sound Decrease 5 
Inconsistent 7 3 4 7 2 
Increase 2 9 3 6 
Inconsistent 7 I 7 10 7 4 
Increase 9 3 6 
Touch Decrease 4 2 
Inconsistent 6 : 9 6 7 4 
: Increase 6 10 I 2 7 9 
Sound Decrease 4° - 6 6 3 I 
Consistent - 3 2 
Increase 3 10 _ 4 7 8 
. Increase I 10 I 7 6 8 
Touch _ Decrease 9 -— 7 2 4 2 
' 
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significant difference between the rates but when the same errors were 
transposed to milliseconds, the data showed a statistically reliable dif- 
ference between the fast and slow rates. ; 

Using the touch stimulus the results were still comparable to those ob- 
tained. with flash and sound. Significant differences were not found for 
the errors in degrees but when the same data were transposed to milli- 
seconds, statistically reliable differences were shown. One example will 
suffice to illustrate the contention; the others may be readily seen in Table 
VI, or from the data directly as given in Table IV. When the extreme 
rates (0.75 and 1.25 sec. per revolution of the index-hand) are com- 
pared, one S (S 2) showed an increase in his negative spatial errors with 
a decrease in rate and the remaining nine Ss showed a consistent decrease. 
When, however, the data were transposed to milliseconds, a// of the Ss 
showed a statistically reliable increase in milliseconds with a decrease of 
0.5 sec. per revolution of the index-hand. 

The general averages for all Ss, evidence an increase in spatial errors 
for a decrease in rate and the same tendency is also manifested for the 
time values. The spatial errors in judgments are not, however, statistically 
significant, whereas the temporal increases are. 


DIFFERENCE THRESHOLDS AND POINTS OF SIMULTANEITY 


The third part of the problem was designed to determine the just 
noticeable differences for simultaneity of two stimuli. ‘Simultaneity’ is 
used here to denote the appearance of the sound and flash stimuli at 
exactly the same instant. Toleration designates the spatial difference of 
non-simultaneous stimulations of sound and flash, or vice-versa, which are 
perceived as simultaneous by the Ss. Toleration is also designated as the 
difference threshold, whether it be a negative or positive threshold. Differ- 
ence thresholds and toleration limits will be used synonymously. 


All judgments of simultaneity were secured in the following manner: the 
Ss sat before a totally dark dial, and after becoming dark adapted, reacted to 
sound and flash stimuli. The index-hand revolved as before but was visible only 
when the neon tube flashed. With the flash stimulus at a constant position, a sound 
stimulus was introduced either prior to, subsequent to, or simultaneous with the 
light stimulus. The opposite procedure was also employed, #.e. the sound was a con- 
stant factor and the flash varied before, after, or simultaneously with the sound. 
The perception of the flash stimulus and the index-hand are assumed to be iden- 
tical perceptions temporally for this experiment, the differences being slight enough 
to be negligible. The index-hand was visible in only one position on the dial 
and that position although varied, was determined wholly by the neon flash. The 
rate was one revolution of the index-hand per second. % 
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The Ss were asked to report whether the sound was heard before or after 
the index-hand was seen, or simultaneously with it. Similarly when the sound was 
a constant factor and the flash was varied. Their judgments were never given in- 
degrees, but simply by the words, “before,” “after,” or the “same.” 

Four basic positions for the constant stimulus were chosen, one from each quad- 
rant at the center of its arc, i.e. 45°, 135°, 225°, and 315° respectively for each 
vernier setting. These positions were chosen to diminish or eliminate any predilec- 
tion on the part of S for the cardinal positions on the dial. Disparate stimuli were 
introduced at six 10°-intervals on the positive and negative sides of actual simul- 
taneity. The 13 positions (6 positive, 6 negative and 1 simultaneous) for each 
group were presented to the various Ss on a chance-order basis, although the 
same presentation order was used for each subject. The positions were presented 
so that 1080 judgments of simultaneity (or non-simultaneity) were secured for 
each of 7 Ss. 

In addition, the usual complication experiment was employed as a stabilizing 
factor, since there was a tendency for the Ss to become disorientated during the 
progress of the experiment. The complication-trials were used as a control factor 
in the following manner: 36 simple complication judgments preceded the first 
and second series of difference threshold judgments for simultaneity; 36 judg- 
ments preceded the third and fourth series; 36 judgments preceded the fifth and 
sixth series and 36 judgments followed the last two series. The complication data 
are listed, under the data for difference thresholds. 

The difference thresholds for simultaneity were determined from the raw data 
in four ways and are designated as A, B, C, and D, in Table VII. This table repre- 
sents the data obtained for § 1 who may be used as a sample of the six other Ss 
used in this series. Each method is presented in degrees and in milliseconds. A 
represents the positive threshold for simultaneity; in other words, any position 
simultaneous with,-or to the right of, the constant position which appears non- 
simultaneous to the S. The criterion for non-simultaneity was 75% of the judg- 
ments. B represents the negative threshold for simultaneity under the same condi- 
tions. C represents simultaneity as determined by the point at which S gave the 
same number of positive and negative judgments (taken from the raw data). D 
represents the point of simultaneity obtained by averaging the negative and posi- 
tive thresholds for non-simultaneity. The difference threshold for simultaneity and 
the threshold for non-simultaneity are used interchangeably. Each of the thresholds 
mentioned above was first secured in degrees from the vernier setting and then 
transposed to milliseconds. 

The six variations in procedure (Series 1-6) were used in the following order. 

Series 1. The flash appeared regularly at a specified position on the dial, and 
the sound stimulus was introduced before, after, or simultaneous with the flash, 
depending upon the procedure. The illumination in the room permitted S$ to see 
the revolving index-hand after he had become thoroughly dark adapted. This con- 
dition will be spoken of henceforth as “some light on the dial.” An index-hand with 
a thin straight tip was used for this series. 

Series 2. The conditions of experimentation were similar to those for Series 1, 
but the sound stimulus was constant and the flash stimulus was varied. 

Series 3. Since “some light on the dial” was an unanticipated variation, a shield 
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was constructed which excluded all light from the dial except that of the neon 
tube. The flash was constant and the sound varied. There was no seca on the 
-dial, and the index-hand was the same as in Series 1. 

Series 4. Sound was the constant factor and the flash was varied with no light 
on the dial. Other conditions were similar to Series 3. 

Series 5. Flash was the constant factor and the sound was varied before, after, 
and simultaneous with the visual stimulus. Several Ss complained of being unable 
to see the tip of the first pointer when the flash occurred. This complaint was 
remedied, by substituting a second index-hand which was tapered gradually to the 
tip. The data show no unusual variations with the change in index-hands. There 


was no light on the dial. 
Series 6. Sound was the constant factor and the flash stimulus was varied; 


other conditions were the same as those for Series 5. 


The results of Si show that his positive threshold for simultaneity 
occurred in Series 1 at +67°, i.e. with the flash constant the sound was 
perceived as non-simultaneous only when it occurred 67° or more after 
actual simultaneity. His negative threshold was +33°. His point of sub- 
jective simultaneity was +50° as obtained from the raw data and it 
was also +50° as computed from the algebraic average of his negative 
and positive thresholds. 

In Series 2, in which the sound stimulus was constant and the flash 
varied, both thresholds and his point of subjective simultaneity shifted 
to the negative side. His positive threshold occurred at —5°, his negative 
at —37.5°, and his point of subjective simultaneity occurred at —32° 
from actual experiments and at —21.25° from the algebraic average of 
the positive and negative thresholds. Similar results were obtained from 
S 1 with each of the remaining variations, i.e. Series 3-6. When the sound 
stimulus was constant and the flash varied, the positive and negative 
limits of toleration for simultaneity as well as points of subjective simul- 
taneity appeared on the negative side. 

One would expect that the negative positions for simultaneity would 
occur earlier than actual coincidence; S$ 1 in this case proved a consistent 

on. 

It should be noted here that for purposes of simplification the tables 
representing the collective data for the other six Ss are not included in 
this publication. Their data in the main were similar to those for S 1 
given in Table VII. Several exceptions will be pointed out as such. 


Two negative thresholds for non-simultaneity were found for S 5 which 
fell on the positive side. Ss 2 and 3 gave positive limits of toleration which were on 
the negative side of actual simultaneity (sound constant and flash varied). These 
results are given as exceptions to expectation since the positive threshold for 
simultaneity appears on the negative side and vice-versa. The other limits for the 
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various Ss remained true to expectation in that negative limits were anticipated 
and positive limits were delayed. 

Dunlap stated that limits of simultaneity would be expected to occur symmetri- 
cally,” i.e. if the positive limit for one S was 10°, the negative limit would also 
be 10°, or at least approximately the same. Allowing a 5° deviation for the ap- 
proximation of symmetry the results of this study show that only 15 of 42 cases show 
symmetry. (It should be noted that 10 of the 15 cases showing symmetry were 
found in the results for Ss 4 and 6.) These data are given in summary form for 
all Ss at the end of this section. 


TABLE VII 
DirrereNce THRESHOLDS FOR SIMULTANEITY FOR S 1 


a=positive thresholds for non-simultaneity; b=negative thresholds for simultaneity; 
c= points of simultaneity from data directly; and d= point of simultaneity (average a and b). 
b d 


deg. 
+50 
—21.3 
+26.3 
—13.3 
+13.2 


—12.1 


Sound (Control) Rate 1.00 
Limits and Average Errors for S 1 

Negative Positive Total 

deg. deg. ms. 

8.5 —2.5 7 

9-3 —8.1 23 

13.8 —7.1 20 

11.7 —5.6 16 

The points of simultaneity as determined by averaging the positive and nega- 

tive thresholds and also as determined from the data directly, show a marked 
difference when the stimuli were changed. Series 1, 3, and 5, in which the flash 
was constant and the sound varied show similar results in every case in that 
40 of the 42 points of subjective simultaneity appeared definitely on the positive 
side. The results of Ss 5 and 6 in Series 1 are probably accidental exceptions since 
their points of subjective simultaneity as obtained from the raw data are found 
at zero. ‘Accidental’ has been applied here because their other points of subjective 
simultaneity are in accordance with the characteristic trend mentioned above. For 
the same conditions but with the sound constant and the flash varied the point of 
subjective simultaneity shifted to the negative side with a change in the constant 
stimulus. There are a few exceptions but they are to be expected because of 
individual differences or perhaps because of shifts of attention on the part of the 
Ss. 


Two explanations may be offered for the changes in the point of 


* Dunlap, The shortest perceptible time-interyal between two flashes of light, 
Psychol. Rev., 22, 1915, 226-250. 


j 
deg. ms. deg. ms. deg. ms. ms. 
I +67 186 +33 92 +50 139 139 
2 <g 14 —37-5 104 —32 89 59 
3 +43 120 +96 27 +27 75 73 
4 — 9.3 26 —17.2 48 —16.6 46 37 
5 +26.3 73 +21 58 37 
6 — 3.9 5 —33.§ 63 —12 33 a 34 


38 LEATHERMAN 


subjective simultaneity. The Ss’ attention evidently was primarily directed 
to the perception of the index-hand when the flash was constant. They 
were aware of the fact that the index-hand would be seen at the same 
position every time and as a result tended to wait for the visual percep- 
tion. Physiologically the perception of the visual stimulus would be 
expected later than the auditory perception since the latent time for light 
is, theoretically at least, greater than that for sound. 

When the sound was constant the flash varied (Series 2, 4, and 6), S 
was obliged to locate the sound in space, 7.e. on an invisible dial, or to 
rhythmically synchronize the two stimuli. Since locating the sound on an 
invisible dial was almost an impossibility, synchronization was probably 
attempted. This would result in anticipated simultaneity as has been 
shown by all of the previous experimenters, excluding Angell and Pierce. 

Negative simultaneity points in the synchronizing reaction may be 
explained by S making a judgment at the time the sound occurs without 
waiting for the flash. Positive simultaneity points may be accounted for 
either on a basis of the difference in time-lag een the two stimuli 
or the time required for judgment after the flash occurred. The latter 
explanation is substantiated by the milliseconds listed for S 1. 

Dunlap states that simultaneous stimuli ‘were always’ perceived as 
simultaneous and further that those stimuli which were not simultaneous 
were perceived as simultaneous, providing the temporal difference was 
not too great.1! The points of subjective simultaneity as shown by the 
data for the difference thresholds give partial evidence to the contrary. 
Some Ss do not usually perceive simultaneous stimulations as such. Fur- 
thermore, the Ss used in the third section of this investigation, almost 
never judged actual simultaneity correctly. Simultaneity was judged 
later in a large majority of the cases with the neon-flash constant and 
anticipated in a majority of the cases when the sound was constant. Ad- 
ditional proof that simultaneous stimuli are not perceived as coincidental 
was furnished by the raw data. Preliminary experiments showed, how- 
ever, that when the two stimuli used were presented to S first as simul- 
taneous and then one or the other varied for subsequent judgments, 
the simultaneous stimuli were frequently, but not in a majority of cases, 
judged as simultaneous. 

It might be stated here that the chance-order presentation in the latter 
experiments placed the simultaneous stimuli in the fifth position. Accu- 


“Dunlap, The complication experiment and related phenomena, Psychol. Rev. 
17, 1910, 157-191; The shortest perceptible time-interval between two flashes of 
light, bid., 22, 1915, 226-250. 
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rate perceptions of simultaneity should have resulted in simultaneous 
stimuli being judged as such whether in first or fifth place, but these 
data give opposite results. Judgments of simultaneity seemed to be defi- 
nitely influenced by the type of practice — preceding such 
judgments. 

It is apparent from the data that -non-simultaneously occurring stimuli 
may be and are almost always perceived as simultaneous when the time 
discrepancy is not too great. The time errors of difference thresholds for 
simultaneity may be seen by consulting the columns to the right of the 
difference thresholds in degrees. The ranges of errors in degrees and milli- 
seconds will illustrate clearly the temporal and spatial discrepancy neces- 
sary for the perception of non-simultaneity. Since a difference was evi- 
denced between flash as a constant factor and sound as a constant factor 
the two stimuli will be dealt with separately. 

The ranges for all of the Ss with the flash constant and the sound 
varied are as follows. 

(a) Positive difference threshold for simultaneity: +75° to +6.6°, or +209 
(by Nezative difference threshold for simultaneity: +33° to —20°, or +92 

ms 

(c) Point of subjective simultaneity as obtained from the data directly: +50° 
to 0°, or +139 to 0 ms. 


(d) Point of subjective simultaneity as obtained by averaging the positive and 
negative thresholds algebraically: +50° to —0.6°, or +139 to —2 ms. 


In the ranges for the group with auditory stimulus constant, the flash 
varied (a, b, c, and d, as listed above) as follows. 


(a) +15.0° to —9.3°, or +42 to —26 ms. 
(b) +2.6° to —45.0° or +7 to —125 ms. 
(33 —32.0° to +8.2° or —89 to +23 ms. 

d) —27.5° to +9.1° or —76 to +25 ms. 


All the ranges listed above were obtained from the Ss’ averages of 
156 judgments for each of the six variations (Series 1-6). Standard errors 
were not calculated for the results because the judgments were never made 
in degrees or in time. The results in degrees were obtained by E from 
the corresponding vernier settings and then transposed to milliseconds. 

No significant changes were produced in the control complication re- 
actions inserted prior to and subsequent to the other series. The same 
general trend was evidenced in the frequency of errors as before, i.e. 
negative errors predominated. 


EFFECT OF A WARNING SIGNAL ON SUBJECTIVE SIMULTANEITY 


The fourth part of the problem was designed to show the influence, 
if any, of a warning signal upon the characteristic errors in judgment of 
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the several Ss, and to test the validity of the reaction-time explanation 
offered by Dunlap.’ 


The experimental conditions were similar to those in the preliminary series with 
one exception. In addition to the usual auditory stimulus, a second sound was 
presented regularly to the Ss. The two stimuli were presented with the same 
temporal interval between them regardless of the vernier setting. The difference 
between the two stimuli was 50° or 139 ms.; the latter being representative of 
reaction-time for sound. The second stimulus occurred at a position on the dial 
which corresponded to the vernier setting, and the first sound, therefore, served 
as a warning signal. The rate employed was one revolution of the index-hand per 
sec. 

TABLE VIII 
Limits, Frequency, AND AVERAGE OF ERRORS WITH WARNING SIGNAL 
(Sound stimulus. Rate 1.00 sec. per revolution) 
Errors Negative Positive Total 


deg. ms. deg. 


16.5 8 
13.1 3 
23.2 22 
10.3 7 
13.9 10 
13.5 9 

; x 10.8 + 7.9 
‘ 14.8 +10.0 


. 
. 
. 
. 


6 
5 
7 
4 
6 
4 


I 
2 
4 
5 
6 
7 
Av. 


The Ss were instructed as follows: “You will hear two sharp clicks in the 
telephone receivers. Using the first sound as a warning signal report where the 
index-hand is, in degrees, when you hear the second sound. Make your judgments 
as accurate as possible.” : 

Every 5°-etching was presented twice for the Ss’ estimate so that 144 judgments 
were obtained from every S. The positions were chosen haphazardly but the pre- 
sentation was identical for all the Ss. 


The results showing the limits, frequency, and average errors are given 
in Table VIII. The limits of spatial errors were obtained in the same 
fashion as that indicated in the preceding sections. Positive limits of 
errors were from 10° to 45° greater than negative limits. It should 
be remembered that the limits are only used to illustrate the extent of a 
single negative or positive error. 

The frequencies of the judgments give an entirely different picture. 
Contrary to the negative frequencies for a single auditory stimulus, every 


. * — The personal equation and reaction time, Science, 57, 1923, (no. 1480), 
57-559. 3 


S limits frequency deg. ms 
45 55 +24 
3045 +10 
+63 
15 30 +21 
45 +29 
20 «(35 +26 
+22 
21.4 47-1 +28 
t 
R 


SIMULTANEITY IN THE COMPLICATION EXPERIMENT 41 


S$ gave positive results in a large majority of the judgments, when two 
auditory stimuli were employed. Negative and correct judgments com- 
prised a very small minority, with the exception of S 2, who gave 47 
negative, and 85 positive judgments. Negative judgments were given 
by the group in 14.8% of the cases, positive judgments in 79.1% and 
correct judgments in 6.1%. 

The spatial differences between the average negative and average posi- 
tive errors were rather small. S 3 may be considered atypical since his 
average negative error was 5° and his average positive error was 23.2°. It 
should be noted, however, that S 3 had only one negative error. Other 
Ss gave differences which ranged from 0.2° to 6.3° between the average 
negative and positive errors. 

The ranges of error in degrees and milliseconds are as follows: nega- 
tive errors ranged from 5.0° to 14.2° (14 to 39 ms.) ; positive errors 
ranged from 10.3° to 23.2° (29 to 64 ms.) and total average errors 
ranged from +3.5° to +22.7° (+10 to +63 ms.). Although the 
ranges listed are not significantly different from those given in the first 
and second sections, it should be pointed out that the usual negative 
error which was obtained with a single disparate stimulus, shifted mark- 
edly to a positive error when two disparate stimuli were employed in the 
same modal sense. 

Some investigators have contended that practice caused characteristi- 
cally negative errors to shift in a positive direction or vice-versa, depend- 
ing upon the S.1* That explanation is not applicable in this instance since 
all of the Ss were thoroughly familiar with the experiment, thoroughly 
practiced, and gave a majority of negative errors with a single stimulus 
whether it was light, sound, or touch. The same Ss, however, gave a 
majority of positive errors with two disparate stimuli in the same modal 
sense. 

One explanation offered earlier by Dunlap for the dominance of posi- 
tive errors with a warning signal may be made on the basis of rhythmic 
synchronization.’* Anticipatory responses or negative errors have been 
explained as resulting from a tendency to augment the tempo in a 
rhythmic reaction to a single disparate stimulus. By pursuing the above 
theory further, we may explain the reason for the majority of positive 
results obtained when two disparate sound stimuli were employed. The 


* Burrow, op. cit., 61 f.; Geiger, op. cit., 435 f.; C. D. Pflaum, op. cit.; T. H. 
and objective simultaneity, Harvard Psychol. Studd, 2, 1906, 
321 f.; 3 
ps Dunlap, Reactions to rhythmic stimuli _ attempt to synchronize, Psychol. 
Rev., 17, 1910, 399-416. 
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Ss were instructed to react to the second auditory stimulus, which under 
the usual conditions of a single stimulus would have elicited a negative 
judgment. The warning signal (first auditory stimulus) seemed to regu- 
larly disrupt the customary rhythm and the Ss tended to wait for 
the second auditory stimulus while attempting to synchronize. Conse- 
quently, in an attempt to rhythmically synchronize and yet wait for 
the second stimulus, the tempo was regularly broken and objective simul- 
taneity occurred at a position prior to their estimate of coincidence. In 
those cases in which simultaneity was judged before it actually occurred 
the Ss more than likely disregarded the warning signal and reacted in 
their customary manner by inadvertently augmenting the tempo. Correct 
judgments of simultaneity were the result of exact synchronization whether 
by accident or skilled response. 

Another explanation for the errors may be offered on the basis of 
Titchener’s principle of attention or his explanation of the prior entry 
theory. According to Titchener the object of attention comes to con- 
sciousness more quickly than the object to which we are not attending.’ 
With a single auditory stimulus and a revolving index-hand the sound 
stimulus usually had greater attention value. By the law of prior entry, the 
perception of the sound stimulus reached the level of consciousness first. 
The scale marks and the index-hand received secondary attention, so that 
they were reaching the level of consciousness at some time later than the 
auditory stimulus. As a result, subjective simultaneity was perceived at 
some point on the scale preceding the actual sound because either the 
index-hand or the scale etching had not yet reached the level of conscious- 
ness and, therefore, could not be perceived. As a result subjective coin- 
cidence was negative. 

When two auditory stimuli were employed the opposite effect was 
produced, i.e., the index-hand had passed the point of objective simulta- 
neity before subjective simultaneity had occurred. The Ss were instructed 
to report in degrees where the index-hand was when the second stimulus 
was heard. Apparent simultaneity was reported at a position subsequent 
to objective simultaneity (positive errors) in a majority of cases (see 
Table VIII). 

According to the law of prior entry, we may conclude that the warning 
signal detracted from the attention-value of the second auditory stimulus. 
Since the Ss were not predisposed for the second stimulus it reached the 
level of consciousness later than the warning signal and the scale etching 


*E. B. Titchener, Lectures on the Elementary Psychology of Feeling and Atten-° 
tion, 1908, 251-260. 
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for objective simultaneity. Attention was centered on, let us say, the 
warning signal or the index-hand and its perceived relation to the scale 
etching. As a result the warning signal, the index-hand and its per- 
ceived relation to the scale etching or both reached the level of conscious- 
ness before the second auditory stimulus. Subjective simultaneity would 
occur, therefore, at a scale position subsequent to objective simultaneity. 

A disrupted sequence of stimuli might be the basic reason for the 
second auditory stimulus losing its attention-value. If, however, the 
warning signal augmented the attention-value of the index-hand we 
would still have subjective simultaneity ascribed to a position later than 
that of objective simultaneity, because the secondary stimulus reached 
the level of consciousness later than the index-hand, or the warning 
signal. 

The stimulus which was first to reach the level of consciousness 
(awareness) would of necessity relegate other stimuli present to a later 
position of importance in consciousness. By simple juxtaposition of the 
stimulus pattern reaching consciousness first we may explain either type 
of error, negative or positive depending upon which stimulus pattern 
obtained prior entry. 

While either theory may explain the phenomena in this study, the prior 


entry theory is not as susceptible to experimental verification, as is the 
explanation of rhythmic synchronization. It is the writer's belief that 
rhythmic synchronization with individual differences evidenced by the 
subjects offers an adequate explanation. 


SUMMARY 


The investigation presented here was designed primarily to determine the 
limits of toleration for simultaneity in the complication experiment. The effects 
of practice on the limits and ranges of errors, the effects of a change in rate as 
well as the type of sensory stimulation and the effect of a warning signal on the 
characteristic errors were among the essential problems studied. New apparatus 
and a new technique for obtaining judgments of the complication phenomena were 
also included. 

Since a new apparatus and technique were employed, the complication experi- 
ment was repeated to determine what influence the apparatus itself would have. 
Further application of the apparatus and technique involved the investigation 
of the three stimuli and the three rates. No essential differences were found in 
the spatial errors for the three stimuli or for the three rates. Consequently, any 
of the rates or stimuli were considered applicable in the determination -of limits of 
toleration for simultaneity. 

An instantaneous flash of a neon tube and a clear auditory stimulus were chosen 
‘as the stimuli to be used in determining the difference thresholds for simul- 
taneity of sound with flash, or flash with sound, The data were obtained for 
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judgments of light or sound as being prior to, subsequent to, or simultaneous with, 
the constant stimulus. Judgments were read by the experimenter, in degrees, from 
the vernier settings and then transposed to milliseconds for purposes of com- 
parison. The Ss were unable to judge simultaneity in degrees since there was no 
__ light on the dial. 

Proceeding with the knowledge that a characteristic error, whether negative 
or positive, persisted for different Ss, an attempt to reduce or even obliterate the 
usual errors was introduced. The warning signal was chosen for this purpose 
because in simple reaction-time experiments a warning signal had the effect of 
reducing the variation in reaction-time. The warning signal, therefore, was placed 
140 ms. prior to the stimulus for judgment. The usual reaction-time to sound is 
140 ms. 

CONCLUSIONS - 


(1) Practice tended to decrease the Ss spatial errors in judging simul- 
taneity, although habituation did not entirely eliminate the errors. Large 
variations in errors were attributed to individual differences or shifts of 
attention. Appreciable differences in the errors were not evidenced for the 
various types of stimulation, i.e. flash, sound and touch. 

(2) Anticipatory responses predominated throughout with a single 
sensory stimulus, regardless of the type. The number of negative errors 
generally increased with a decrease in rate whereas the positive or correct 
judgments decreased quantitatively with a decrease in rate. 

(3) Negative judgments in degrees which were inconsistent or de- 
creased with a decrease in rate showed a consistent increase in millisec- 
onds with a decrease in rate. The spatial errors were statistically unrelia- 
ble but when the same data were transposed to milliseconds they were 
found to be statistically significant. 

(4) Positive difference thresholds were larger qualitatively than nega- 
tive thresholds with flash as a constant stimulus and the sound varied. 
Negative difference thresholds were larger than positive threshold quali- 
tatively with sound constant, and the flash varied’ Negative or positive 
difference thresholds for simultaneity appeared on either side of actual 
simultaneity, i.e. positive thresholds were perceived on the negative side 
of actual simultaneity and vice-versa. Difference thresholds or limits of 
toleration for simultaneity were asymmetrical in a large majority of the 
cases. 

(5) Positive points of simultaneity were perceived in a large ma- 
jority of cases with the flash constant and the sound varied. A similar 
frequency of negative points was perceived with the sound constant and 
the flash varied. Actual simultaneity was ans as non-simultaneous 
in a majority of the cases. 
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_ (6) Positive judgments of simultaneity with flash or sound as the 
constant stimulus were concluded to result from the faulty direction of 
attention to the sound stimulus, and a visual lag in the perception of the 
flash stimulus or both. Negative judgments were concluded to result 
from an augmented reaction tempo while attempting to synchronize. 
Correct judgments were possible with either alternative. 

(7) Positive judgments were obtained in a large majority of the cases 
when two sensory stimuli in the same modal sense were employed. These 
positive errors were attributed to inadvertent shifts of attention and a dis- 
rupted method of synchronization, due to the warning signal’s prior af- 
fect on attention. 
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CONFIGURATIONAL PROPERTIES CONSIDERED ‘GOOD’ 
BY NAIVE SUBJECTS 


By MariAN B. HuBBELL, Wilson College 


The concept of the ‘good’ configuration has been widely used since 
Wertheimer proposed it as a descriptive term to indicate the tendency of 
certain types of grouping to appear more spontaneously than others.’ 
Experimenters have noted that in apparent movement, memory changes, 
and forms at threshold values, configurations tend toward symmetry, 
closure, and simplicity, and they have implied that these properties char- 
acterize all good configurations wherever found.? But to answer the ques- 
tion as to what constitute good configurations for the subjects, a new ap- 
proach should be made to the problem; namely, an approach in which the 
Ss try to produce good configurations. Analysis of the configurations 
created by a large number of Ss should reveal whether or not the proper- 
ties regarded as good by the configurational experimenters also character- 
ize the productions of Ss given free rein to make as good configurations 
as possible. 

MATERIALS AND PROCEDURE 

Method. The method of production, in which the Ss are free to change given 
material in any way, was used in order to give the widest range of possibilities 
in the results. Thus a great variety of changes were produced, exemplifying good- 
ness of form in many different ways. 

Materials. The material consisted of forty geometrical figures, which appear in 
Fig. 1, A few were adapted from Fehrer’s material,’ and a few from Wulf's,* while - 
the large majority were improvised in accordance with the following principles. 
One half of the figures were symmetrical on one or more axes, and one half were 
asymmetrical. Eight figures consisting of dots were used, and 32 consisting of lines. 


* Accepted for publication March 14, 1939. This article is an abridgement of a 
dissertation presented to the faculty of Bryn Mawr College in partial fulfillment of 
the requirements for the degree of Doctor of Philosophy. The complete dissertation 
is on file in the library at Bryn Mawr College, Bryn Mawr, Pa. I am indebted to 
Professor Harry Helson of Bryn Mawr College for suggesting the problem and 
method, and for advice in writing the report, and to Professor Max Wertheimer of 
the New School for Social Research for aid in methods of treating the results. 

*M. Wertheimer, Untersuchungen zur Lehre von der Gestalt, II, Psychol. Forsch., 
4, 1923, 301-350. 

* These experiments may be found in H. Helson, The Psychology of Gestalt, this 
JOURNAL, 36, 1925, 342-370, 494-526; 37, 1926, 25-62, 189-223; and in K. Koffka, 
Principles of Gestalt Psychology, 1935, 129-132, 139-147, 493-506. 

*E. V. Fehrer, An investigation of the learning of visually perceived forms, this 
JouRNAL, 47, 1935, 187-221. 

*F. Wulf, Beitrige zur Psychologie der Gestalt: VI. Uber die Veranderung von 
Vorstellungen (Gedachtnis und Gestalt), Psychol. Forsch., 1, 1922, 333-373. 
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Of the latter, half had a closed or continuous outline, the other half consisting of 
unconnected lines or of one line with one or more changes of direction. While 
the figures contain a varying number of lines or dots, no figure is so chaotic that 


Open Asymmetrical Line Figures 
Fic. 1. THE ORIGINAL FIGURES 


it may not be perceived in one glance. The figures were drawn in pencil (in order 
to allow for erasures) on separate sheets of white paper, 514 x 814 in., the longer 
dimension representing the horizontal as the sheets were presented. The figures were 
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no larger than 2 in. in any dimension. This left adequate space on all sides for 
additions if desired. The Ss were provided with pencils and erasers so that deletions 
as well as additions could be made. 

Subjects. The Ss were 50 young women students at Bryn Mawr College, having 
an average age of 19 yr. All but two were in the first semester of their first course 
in psychology. The other two had not taken more than an elementary course in 
psychology. All were ignorant of the problem under investigation. ; 

Procedure. Every S was presented individually with a set of the 40 figures in 
random order, the order differing for each S. The sheets were placed face down 
on the table, with mimeographed instructions, as follows. 

This is an experiment to find out what kinds of figures are most pleasing. When 
you have finished reading the directions, turn over the pages one at a time. Look at 
each figure. If you do not think it is as ‘good’ a figure as it might be in any respect, 
change it in any way, adding or erasing as much as you like. There is no right or 
wrong in this experiment. When you have finished the first figure, place it face 
down before taking up the next. Once you have placed a figure down, do not refer 
to it again. 

You may have as much as 55 min. for the experiment if necessary. But do not 
pause too long over any of the figures, since we want your first impression. 

Please do not talk to anyone about the experiment until after it is over. 

The Ss were also told that if they liked a figure the way it was given, or thought 
it good, they were to leave it that way, and were not to feel that they must change 
all the figures. On the last page appeared the following directions. 

On this page give your reasons for changing the figures as you did. Do not try to 
give a reason for each separate figure, but give any general principles which you 
may have followed. Do not refer back to the figures for this. 

The Ss finished the experiment in varying lengths of time, ranging from 15 to 
60 min. Some showed a disposition to change most of the figures painstakingly; 
others made very few or very slight changes.* 


RESULTS 


(A) Frequency of changes in various types of figures. Since the instruc- 
tions allowed the Ss to make no changes if they so desired, those figures 
which remained unchanged can be considered good, for the Ss, in their 
original form. Each figure was presented to each of the 50 Ss, and of the 
total of 2000 figures, 1560, or 78% were in some way changed. A con- 
sideration of the frequency of changes in the various types of figure 
reveals striking differences pointing to certain properties considered good 
and poor. 

(1) Figures. The individual figures least frequently altered are given in Table I 
where it is found that the isosceles triangie and the circle were left unchanged 


* Another experiment in which a similar method was used is that of F. H. 
Lund and A. Anastasi, Aesthetic experience, this JOURNAL, 40, 1928, 434-448. Their 
Ss were asked to complete unfinished figures. But their purpose was to find “the 
most aesthetic effect,” and they do not present their results quantitatively. 
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by the largest percentage of Ss, 72% and 70% respectively, paralleling the finding 
of Helson and Fehrer* that the triangle tended to be seen as a form more frequently 
than other forms under reduced illumination, and the contention of Kéhler’ that 
the circle is the best Gestalt. The other figures frequently left unchanged, the 
hexagon, rectangle, and square are likewise closed, symmetrical, simple and regular 
forms, and confirm the high aesthetic ratings given these figures by Birkhoff’s* 
formula for aesthetic measure. ; 
TABLE I 
Ficures Least FREQUENTLY CHANGED BY THE Ss 
Figure 
Isosceles triangle 
exa 
Rectangle 
Square 


At the opposite extreme are figures 28, 29, 37, 38 and 39 (Fig. 1) which were 
most frequently changed, changed by all but one of the Ss.° These figures are seen 
to be open, asymmetrical, and irregular figures. These properties must therefore 
be considered poor. . 

TABLE II 
Percentaces or Att Types or Figures CHANGED 
Type of figure Total number* Percei_tage changed 

Open asymmetrical dot figures 
—_ asymmetrical line figures 

v. 
Open symmetrical dot figures 
iy symmetrical line figures 

v. 
Closed asymmetrical figures 
Closed symmetrical figures 
All open figures 
All 
All asymmetrical figures 
All symmetrical figures 
All figures 


* These values are the product of number of figures by number of Ss (50). 


(2) Types. In Table II the percentages of change are given for the various 
figures, by types. The type of figure showing the highest percentage of changes is 


' ©H. Helson and E. V. Fehrer, The rdle of form in perception, this JOURNAL, 44, 
1932, 79-102. 
"W. Kohler, The problem of form in perception, Brit. J. Psychol., 14, 1923, 262- 


268. 

*G. W. Birkhoff, Aesthetic Measure, 1933, 16-48. 

* The same S was responsible for the one unchanged figure in all these cases. This 
S changed none of the , a8 One might ask if she really entered into the spirit of 
the experiment, or if she was totally lacking in esthetic sensibility. In any case, her 
results were kept. 
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the group of open asymmetrical dot figures, of which 98% were changed. Com- 
bining this group with the open asymmetrical line figures, of which 95% were 
changed, we find that 96% of all open asymmetrical figures were changed. This 
indicates clearly that this type of figure is not considered good. While open sym- 
metrical figures are changed in 89% of all cases, this percentage is significantly” 
below (Table III) that for open asymmetrical figures (96%). The figures embody- 
ing opposite characteristics, i.e. the closed symmetrical figures, are changed least fre- 
quently or in only 40% of the cases, while closed asymmetrical figures are changed 
in 73% of all cases, as is shown in Table II. The difference between these two 
types of figure is evident from the critical ratio of 9.8 (Table III). 


TABLE III 


Crrricat Ratios or THE DIFFERENCES BETWEEN THE PERCENTAGES OF CHANGE IN 
Various Typzs OF Ficure 


Type of figure 


Open asymmetrical dot vs. open asymmetrical line figures 
eee dot vs. open symmetrical line figures 
es vs. open symmetrical figures 
All open es vs. all closed 
All asymmetrical figures vs. all symmetrical figures 


Comparing all closed with all open figures, 56% of the former as against 92% 
of the latter were changed, a difference of enormous significance, (C.R. 18.8, Table 


III) both statistically and psychologically. The difference of 17% between the 
symmetrical and the asymmetrical groups, while not as large, is still a significant one. - 
A consideration of Table II reveals the steadily decreasing proportion of figures 
changed with an increase in the symmetry and closure of the figures. That the differ- 
ences in configurational properties are significant and not the differences in com- 
ponents is shown by the fact that the critical ratios holding between the dot and the 

- line figures are not statistically significant (1.8 and 1.4 in Table III). 


The results so far show that symmetry-and even more strongly closure 
are considered good properties, as judged by the relatively few changes 
in these groups. The significance of these properties will be discussed 
below in connection with the types of changes made. 

(B) Consistency and variety in the changes made. In observing the 
extent to which the Ss agreed in their changes, we find that in no case 
were all the changes for a given figure exactly alike. Some of the simple 


* Sigma in all cases is found by the formula o rel = [pq/n}* where p is the 
probability of occurrence, (here the percentage of occurrence in question), g is the 
probability of non-occurrence, or 1 — p, and m is the number of cases. The sigma of 
the difference between two groups is found by the formula oar = [ox° + 0°}. 
When the difference between the two averages is divided by the sigma a Pi dif- 
ference, the critical ratio D/oaite is found, For a difference to be statistically sig- 
eiicent, the =" ratio is here taken as 3. See D. C. Jones, A First Course in Sta- 
tistics, 1924, 1 


A 


Critical ratio 
(Diff. /oaitt.) 
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dot figures in which many of the Ss simply connected the dots with lines, 
showed the greatest consistency, e.g. No. 33 (Fig. 1), in which 21 of the 
Ss did exactly the same thing. On the other hand, No. 26 (Fig. 1) was 
changed by 48 of the Ss in 48 different ways, some of the changes being 
similar but in no case exactly alike. Though the majority of figures were 
changed in identical ways only by small groups of Ss, and in individual 
ways by the rest, nevertheless clear-cut principles are found to govern 
most of the changes. This fact is remarkable in view of the great variety 
of individual differences, and shows that changes which seem different 
from an atomistic point of view are actually in the same direction from the 


viewpoint of configurational properties. 


e 


Fic. 2. Two SERIES OF PROGRESSIVE CHANGES 


(1) Series of changes. Interesting is the fact that frequently Ss, working inde- 
pendently, produced a group of changes in a figure which seem to be members of 
a continuous series. Fig. 2 shows two such series, giving the changes of several 
Ss." In the first figure, 4 Ss made a mirror image of the original. As we progress 
from change b to change d the symmetry and closure increase. In the second figure, 
change b partially closes the figure, change c completes the closure. Change d not 
only closes the outline but creates some correspondence between the upright and 
the arms of the cross. Changes e and f increase this correspondence and change g 
elaborates the whole. It is difficult to realize that these changes are made by Ss 
working independently of one another, for the figure itself seems to be gradually 
changing to achieve the final goal. Such series recall the findings of Wulf” and of 
Allport,” who report progressive changes in the memory trace for forms at succes- 
sive intervals of time. These are interpreted as. evidence for the dynamic character 
of the trace. In the two examples of Fig. 2, and in others not shown, the principles 


"In all the indicates the original figure, ¢, d, etc., 
_the changed by the 


Op. ¢i 
21, 1930, 133-148. 
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of symmetry and closure seem to be operating in varying degrees in the different 
Ss. 

(C) Types of changes made. We have next to answer the question: 
Are there any common properties or principles underlying the changes 
made in the 40 figures by the 50 Ss? The principles found to govern the 
changes form the most significant results of the experiment. 

(1) Greater differentiation and simplification. An important “ome 
for the problem of goodness of form is the relative importance of sim- 
plicity and complexity. That a good configuration is simple, and that our 
perceptual and memorial processes tend toward simplification of forms, 
has been frequently observed, for example by Lindemann,’ Allport, 
and Perkins.*7 On the other hand such findings as Fehrer’s point to 
complication of forms under certain conditions.** Our results may offer 
evidence toward a reconciliation of these seemingly opposed facts. 


TABLE IV 


PercenTAGEs OF Ficures CHANGED BY THE ADDITION AND BY THE SUBTRACTION 
or Lines Dots 


Type of change Percentage 
Addition of lines or dots 94 
Subtraction of lines or dots 3 
Number of lines or dots not affected 3 


One approach to the problem is the purely atomistic method of con- 
sidering the extent to which lines or dots were added to the original 
figures or subtracted by erasing. The proportions of figures to which 
parts were added, those from which parts were removed and those in 
which the changes did not affect the number of lines or dots appear in 
Table IV. The large majority (94%) of all changes consist in the addi- 
tion of lines or dots to the given figure, while parts are removed in only 
3% of the changes.’® 


* Although N. G. Hanawalt, Memory trace for figures in recall and recognition, 
Arch, Psychol., 36, 137, (no. 216), 81-82, concludes from his results that con- 
figurational changes do not take place in the memory trace, one may suggest that the 
categories into which he classifies his changes are too atomistic to serve as evidence 
either for or against changes toward good configuration. He uses, for instance, “added 
or dropped units or characteristics,” “curved line changed to straight,” “general out- 
line, shape or relation lost.’’ A reconsideration of his results according to the cate- 
gories used here would yield very different interpretations, we are sure. 

*E. Lindemann, Experimentelle, Untersuchungen iiber das Entstehen und Ver- 
“ von Gestalten, Psychol. Forsch., 2, 1922, 5-60. 

cit. 

we Perkins, Symmetry in visual recall, this JOURNAL, 44, 1932, 473- 490. 

ip. cit. 

* In explanation of this difference, it has been suggested that it is less trouble 
to add lines than to erase them. The fact that none of the original figures was ex- 
tremely chaotic may also account for the small percentage of subtractions. 
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The addition of lines and dots, however, does not prove that the 
figures are made more complicated in such cases. For only a very atom- 
istic view of complication would hold it to be the result of the mere 
presence of a larger number of parts. A figure of many parts arranged 


Fic. 3. NUMBER OF LINES AND COMPLEXITY 


The addition of 8 lines in b results in greater complexity than the addition 
of 11 lines in c. 


in an orderly manner may give an impression of less complexity than a 
figure with a smaller number of parts arranged in a haphazard manner, 
as Fig. 3 well shows. In Fig. 3, eight added lines result in a more complex 
figure than eleven lines added in c. Certainly c is simpler in appearance 
than b. The difference seems to depend upon the orderly symmetrical 
arrangement of parts in c, which gives a unitary appearance. The lines 
of b, on the other hand, result in so many subdivisions that the figure 


Fig. 4. EXAMPLES OF CHANGES TOWARD GREATER DIFFERENTIATION 


possesses little unity. Indeed b appears like several figures merely 
“hitched” together. Thus the organization of the added lines may be 
more important than mere number in determining simplicity or com- 
plexity. 

(a) Relation of differentiation and simplification. Complication, even when it 
results in greater number of ‘parts’ may nevertheless reveal configurational proper- 
ties. The term differentiation rather than complication is used to apply to changes 
consisting of the addition of lines within or outside the figure, excluding lines 
added merely to close the figure. Fig. 4 gives some examples of differentiation in 
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three different figures. Although lines were sometimes added in a haphazard way, 
most of the productions resulted in well-articulated yet unified perceptual wholes. 
For in genera] the following configurational features characterized the aie show- 
ing greater differentiation. 

(i) The lines were added at definite points of change of direction in the figure. 
Even the chaotic example (Fig. 3 b) will be found upon close scrutiny to conform 
to this rule, as most of the added lines connect the ends of the original lines. No. 
III b of Figure 4 is another illustration of this rule. 

(ii) The lines do not begin or end at points which would break up the natural 
units of the figure. All the changes of No. I, Fig. 4, preserve the six sides and six 
points of the original hexagon. 

(iii) The added lines frequently converge upon the center of the figure, and 
emphasize the axes of symmetry. No. I b, Fig. 4, affords a good example of this 
type of differentiation. 

(iv) The added lines often run parallel to the given lines, as they do in No. 
II b, Fig. 4. 

Thus the principal changes resulting in greater differentiation of the figures serve 
to enhance the whole-qualities of the original figure. One might interpret these 
changes as exemplifying the law of Pragnanz in that certain characteristics of the 
figure become more fully realized.” 

Let us look for a moment at the number of changes of this type as they relate 
to the classes of figure. The results show that 68% of all changes, as indicated in 
Table V, caused increase of differentiation in the figure—a change occurring more 
frequently than any other type of change (except the mere addition of lines). 


TABLE V 
Percentaces OF Various Types or Figures Mape More DirrerENTIATED AND SIMPLIFIED 
Percentage of changed figures 
Type of figure 
Simplified 


All gures 
All figures 


Closed symmetrical figures are most prone to this type of change, 94% of all 
changes made in this group being in the direction of greater differentiation (Table 
V). In general, the closed figures became differentiated in greater proportions than 
the open figures, and this difference of 17% in favor of the former was found to be 
significant (C.R., 7.2). The difference between symmetrical and asymmetrical fig- 
ures in this respect was not significant (C.R., 0.84). Apparently if the outline of a 


Differentiated 
64 
61 
72 
94 
62 
80 
69 
67 
68 


* More evidence for the fact that these changes were in accordance with good 
whole-properties will appear in the following sections on symmetry, closure, and 
good continuation. 


Open asymmetrical 44 
40 
Cc asymmetrical 32 
Closed symmetrical j 9 
All open figures 42 
All es 24 
33 
40 
37 
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given figure is closed, there is a tendency to add ‘interest’ by differentiating the 
figure from within. 

The question of the rédle of complication and simplification cannot be settled 
until we have considered the extent to which the Ss simplified the original figures. 
Some difficulty was experienced in setting up a rigid criterion for this type of change. 
Figures were called simplified if the change possessed more unity than the original, 
as would be the case when isolated dots were brought together (No. I, Fig. 5), or 
if the figure were given more coherence by greater correspondence between parts 
(No. II, Fig. 5), or if its general shape were made more simple (No. III, Fig. 5). 


wv 


Fic. 5. EXAMPLES OF CHANGES TOWARD SIMPLIFICATION 


If, in addition to such changes, there was a noticeable increase in differentiation, 
this was not counted as simplification, since such lines might possibly be considered 
to detract from the simplicity (although in many cases they did not seem to). That 
an increase in the number of lines may produce an appearance of greater simplicity 
has already been stressed. This explains why the percentage of cases of simplification, 
shown in Table V, is much larger than the percentage of cases in which parts were 
subtracted (Table IV). Table V shows that 37% of all changes simplified the figures 
in accordance with our criterion. This does not imply that the other 63% of changes 
were in the direction of decreased simplicity. On the other hand, they were changes 
having to do with differentiation, symmetry, closure, etc., often not affecting the 
property of simplicity. Furthermore, many of the figures not simplified were so 
simple to begin with that almost nothing could be done to simplify them. 

The open asymmetrical figures showed the largest proportion (44%) of such 
changes, probably because their original irregularities gave more opportunities for 
creating unity and coherence. The closed symmetrical figures, possibly because they 
give less possibility for simplification, showed the smallest proportion of changes 
toward simplification (9%) and the largest percentage of differentiation. The 
difference of 18% between open and closed figures is very reliable (C.R., 7.2), 
showing that the former become simplified more frequently than the latter. But 
the difference between symmetrical and asymmetrical figures in this respect, 7%, 
is neither as large nor as reliable (C.R., 2.9) as that between closed and unclosed 
figures. 

Our results now make possible a new interpretation of the two tendencies toward 
simplification and complication. On the one hand, increased differentiation, or ar- 
ticulation, is found to govern 68% of all changes. On the other hand, simplification 
occurs in 37% of all changes, not including many of the figures left unchanged 
(such as the square, circle, and triangle) which can be considered simple. These 
apparently opposed trends have also been reported by other investigators who find 
both simplification and complication at work in our perceptual and memorial processes. 
Granit™ for example found that figures appeared simpler than they actually were when 


‘ies a Granit, A study on the perception of form, Brit. J. Psychol., 12, 1921, 
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exposed for a fraction of a second. L. Hartmann™ found that the critical fusion fre- 
quency for simple figures was lower than for less simple ones. Allport™ found a 
tendency toward simplification in the memory trace. On the other hand, Wohlfahrt’s™ 
study showed that very small figures sometimes appeared more complicated than 
the stimuli. Fehrer* found that progressive complication of figures occurred in 32%, 
and progressive simplification in 27% of the reproductions of figures under short 
exposures. 

But need we assume that these two tendencies are directly opposed? Unquestion- 
ably, complication, in the sense of added confusion, is the opposite of simplification. 
But our results show that complication may enhance, rather than destroy the whole- 
properties of the figure. If the added parts emphasize and elaborate the properties 
of the figure, as they do in so many, if not all, of our cases of differentiation (See 
Fig. 4), then complication may increase the unity and coherence of the figure, and 
so may work toward the same ends as simplification. Since both tendencies may be 
in the direction of better perceptual units, they are not as directly opposed to each 
other as might at first seem. 


Fic. 6. EXAMPLES OF CHANGES TOWARD INCREASED CLOSURE 
I, complete closure of the figure; II, closure of one area of the figure; III, 


production of two closed 


At the same time, the hitherto unemphasized factor of differentiation should be 
given a place of greater importance as a determinant of goodness of form. The more 
differentiated figures have the advantage of greater structuration or articulation; too 
great a simplification of structure, resulting in the lack of discernible parts, is 
equivalent to no structure at all, and is too uninteresting to be considered good. 


(2) Closure. We have already observed (supra, Table II) that the open 
figures are changed much more frequently than the closed. This evidence 
in favor of closure as a good quality is fully supported by the nature of 
the changes themselves. It was possible to set up objective criteria for the 
changes involving closure. 

(a) Increased closure. The closure of a figure was increased when (1) a closed 


or continuous outline was formed from an unclosed figure as in No. I, Fig. 6; 
(2) a closed section was created in an originally open figure, as in No. II, Fig. 6; 


Ta Hartmann, Neve Verschmelzungsprobleme, Psychol. Forsch., 3, 1923, 319- 
397; 


* Op. 
*E, wohifaht, Der Auffasungsvorgang an kleinen Gestalten; Ein Beitrag zur 
Psychologie des Vorgestaltserlebnisses, Newe Psychol. Studien, 4, 1932, 347-414, 
Op. cit. 
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(3) the given figure was made into two or more separate closed figures, as in No. 

Ill, Fig. 6; (4) if dots were connected by lines, even though a continuous outline 

were. not produced, The concept of increased closure could apply only to figures 
originally open, not of course, to the closed figures. 

(b) Emphasized closure. Changes in which the borders of a figure were empha- 

sized, demarcating the figure more sharply from the background, as in Fig. 7 b. 


Fic. 7. EXAMPLES OF CHANGES TOWARD EMPHASIZED CLOSURE 


seemed clearly related to closure, but since they did not actually increase this 
property, they were regarded as changes in the direction of emphasized closure. 
Enclosing the figure in a simpler outline, as in Fig. 7 c, was also considered to 
emphasize the closure. 


Fic. 8. EXAMPLES OF CHANGES TOWARD DECREASED (b) AND DESTROYED 
(c) CLosuRE 


(c) Decreased closure, If the change brought about a lesser degree of closure 
than in the original figure, yet left some part of the outline closed, it was called a 
change in the direction of decreased closure. Most of these changes consisted in the 
addition of unclosed lines to an originally closed figure as in Fig. 8 b. 

(a) Destroyed closure. When a closed outline was opened, leaving a completely 
open figure, as in Fig. 8 c, such a change was regarded as in the direction of destroyed 
closure. In open figures, decreased but not destroyed closure could occur, a fact 
important for Table VI. 

(e) Changes not affecting closure. There remained some cases in which the 
change did not affect the closure of the figure in any way. 


The proportions of these changes in the various classes of figure ap- 
pear in Table VI. The last row indicates that the tendency toward increas- 
ing and emphasizing closure is overwhelmingly greater than that toward 
decreasing or destroying it. Considering the two general trends toward 
and away from closure, we find that 61% of all changes enhance closure, 
while only 2% detract from it. Still more striking is the case of the open 
figures, where 87% of the open symmetrical, and 76% of the open asym- 
metrical group were changed in the direction of closure. The average of 81% 
is in striking contrast with the mere 5% of decreased and destroyed closure 
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in closed figures. For theoretically the S was just as free to open a closed 
figure as he was to close an open one, yet he did the latter sixteen times 
more frequently than the former. 


TABLE VI 
Percentacgs OF CHANGES INvoLviING CLosurE IN THE VARIOUS TyPEs OF FicuRE . 
An asterisk (*) means that occurrence is impossible by definition, whereas oo indicates that 
the Ss might have made a ge which was never made.) 
Closure 
Type of figure | 
Increased Emphasized Decreased Destroyed 

83 
87 


Closed symmetrical 
Closed asymmetrical 


I 
I 
Open symmetrical 87 * 13 
asymmetrical 76 24 
All o 19 
All 


All 58 


Thus the fact that open figures are most frequently changed, and the 
extent to which these figures are closed by the Ss both indicate the im- 
portance of closure as a factor in the good configuration. Rosenbloom 
found that with tactual stimulation, using metal outline figures, open 
figures were perceived as closed.** Similarly hemianopsic patients, re- 
ported by Fuchs saw a complete figure when only half or three-quarters 
of it was in their normal field of vision.2" Gibson found a similar tendency 
in his work on memory,?* i.e. fewer and smaller gaps appeared in the 
memory trace of forms than in the original figures. Closure thus operates 
both at the lower, automatic level of memory trace and sensory processes, 
and at the level of conscious activity in the creation of good configurations. 

(3) Symmetry. Symmetry is another property frequently mentioned as 
characteristic of a good configuration. Our results already give evidence 
that symmetry is an operative factor in that symmetrical figures were left 
unchanged more frequently than asymmetrical (Table II). In- order to 
find out the extent to which the factor of symmetry governed the changes, 
the following classifications were used. 


* B. Rosenbloom, Configurational perception of tactual stimuli, this JOURNAL, 41, 
1929, 87-90. 
* Koffka, op. cit., 146. 
ode Gibson, The reproduction of visually perceived nm, J]. Exper. Psychol., 
12, ee. 1-39. 


3 1 37 
61 2 
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(a) Increased symmetry. If one or more axes of symmetry were created in an 
originally asymmetrical figure, this was considered to be in the direction of in- 
creased symmetry. No. I b, Fig. 9 gives an example of a change where mirror-image 
symmetry is created, No. I c, Fig. 9 of a change where rotational symmetry about a 


Fic. 9. EXAMPLES OF CHANGES TOWARD INCREASED SYMMETRY 
I b, mirror-image symmetry; I c, rotational symmetry; II b, horizontal axis of sym- 
metry ; II c, symmetry in the third dimension; III b, diagonal axis of symmetry. 


point is produced.” Figures originally symmetrical could be changed to have in- 
creased symmetry by the creation of additional axes of symmetry, as in No. II b, 
Fig. 9, where a horizontal axis of symmetry was added, or by the addition of an 
axis of symmetry in the third dimension, as in No. II c, Fig. 9. No. III b, Fig. 9 
shows still another type of increased symmetry, where greater correspondence be- 
tween parts is made by the addition of a diagonal axis of symmetry. 


Fic. 10. EXAMPLES OF CHANGES TOWARD EMPHASIZED SYMMETRY 
I b, in a symmetrical figure; II b, in an asymmetrical figure. 


(b) Emphasized symmetry. Changes which consisted in the addition of lines to 
emphasize the existing axes of symmetry, as in No. I b, Fig. 10, or in the addition 
of corresponding symmetrical parts were considered to be in the direction of empha- 
sized symmetry. In some cases symmetry was emphasized in a figure not originally 
symmetrical, if the change emphasized an aspect in which the figure seemed some- — 
what although not entirely symmetrical, as in No. II b, Fig. 10. 

(c) Decreased symmetry, Changes were regarded as exemplifying decreased 
symmetry if one or more axes of symmetry were destroyed, while at least one axis 


» Rotational symmetry is a type of symmetry described by Birkhoff, op. cit., 17. 
A polygon possesses this type of symmetry if it may be rotated about a central point 
through a certain angle and returned as a whole to its initial position. 
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was left, for example Fig. 11 b, in which the horizontal axis is lost but the vertical 
remains. Cases in which additional asymmetrical parts were added to asymmetrical 
figures were also classified as in the direction of decreased symmetry. 

(a) Destroyed symmetry. If all the axes of a symmetrical figure were destroyed, 
this was a change in the direction of destroyed symmetry, an example of which is 


= 


Fic, 11. EXAMPLES OF CHANGES TOWARD DECREASED (B) AND DESTROYED 
(C) «SYMMETRY 


(e) Changes not affecting symmetry. There remain cases in ae. the changes 
had no effect on the symmetry of the given figure. 


The percentages for each type of change in the four jatain classes of 
figures appear in Table VII. An outstanding result is that more than 
twice as many of the changes are in the direction of increased or em- 


TABLE VII 
PercenTaces OF CHANGES INVOLVING SYMMETRY IN THE Various CLasses OF FIGURE 


An asterisk (*) means that occurrence is impossible by definition, whereas “oo” 
indicates that the Ss might have made a change which was never made. 


Symmetry 
Increased Emphasized Decreased Destroyed , 


Closed symmetrical 38 14 
Closed asymmetrical 12 
Open symmetrical 5 

00 


asymmetrical 
All symmetrical ' 


Type of figure 


All asymmetrical 


All 


phasized symmetry (38%) as in the direction of decreased or destroyed 
symmetry (17%). It is notable also that only 1% of all changes com- 
pletely destroy the symmetry. The closed asymmetrical figures were 
changed toward increased symmetry more frequently than any other type 
—50% of all cases in this group, with the open asymmetrical group sec- 
ond—39% of all changes. One would expect the asymmetrical figures to 
have symmetry increased more frequently than symmetrical ones, and 


c 
28 26 
83 4 9 45 
47 9 
|| 30 8 16 I 45 
38 17 


CONFIGURATIONAL PROPERTIES CONSIDERED ‘GOOD’ 61 


the table shows that this is true. But the difference between the open and 
the closed figures may probably be explained by the fact that Ss tend to 
close the open figures. Within the frame of reference of the given figure, 
closure represents a degree of improvement for an originally open figure, 
and further improvement in the form of symmetry does not seem to be de- 
manded. With a closed asymmetrical figure, however, the possibility for 
increased closure is not present, and a change toward increased sym- 
metry is therefore more frequently made. Each improvement is carried 
out with relation to the frame of reference of the original figure, rather 
than of the finished product. That the closed symmetrical group shows 
the highest percentage of emphasized symmetry corroborates the finding 
that this group had the highest percentage of differentiations, for the 
drawing of lines to emphasize symmetry constituted one form of differ- 
entiation. Taking all asymmetrical figures, we find 47% of all changes 
increase or emphasize this property. This result, together with the small 
percentages of decreased and destroyed symmetry, shows that this prop- 
erty, while not absolutely necessary for a good configuration, is never- 
theless definitely preferred in a figure. Since the percentages in Table VII 
do not include cases of occult balance,°° which might be regarded as a 
type of symmetry, the case for this property is made even stronger. 

Considering briefly the results of other experimenters, we find that 
irregular shapes, momentarily exposed, appear more symmetrical, accord- 
ing to Lindemann.*t Wulf reported changes toward symmetry in the 
memory trace for forms, and called them changes toward a good Gestalt.5? 
But the fact that symmetry did not occur as frequently in our results as 
did some other good qualities should cast doubt upon the overemphasis 
given to symmetry by such writers as Perkins who considered changes 
toward symmetry the most important in the memory trace.** 

One reason why symmetry does not play a more important réle is that 
it is not always an end in itself, but a means of achieving coherence by 
creating correspondence between the parts of the whole. It is true that 
in many forms of decoration, tiles, etc., symmetry prevails. But when 
other ways of achieving unity are possible, as in the pictorial arts, where 
exact symmetry is rare, symmetry may be abandoned in favor of more 
dynamic properties to be discussed presently. 

(4) “Good continuation” and dynamic properties. Among the dynamic 


» Occult balance means that the parts of a design are not arranged identically, as 
in symmetry, yet they still show a feeling of equilibrium. See A. and B. Jackson, 
The Study of Interior Decoration, 1928, 10-11. 

Op. cit. Op. cit. Ob. cit. 
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tendencies operating in the productions of the Ss, that known as “‘good 
continuation” frequently appeared.’ Good continuation in a configura- 
tion means that one part of the pattern follows out the direction of 
another part, fulfilling the implications inherent in the latter. Thus figures 
in which the added lines continue the direction of given lines in the original 
figure were classified as cases of good continuation. For example, in No. I 


I 


CNS 


Fic. 12. EXAMPLES OF CHANGES IN THE DIRECTION OF Goop CoNTINUATION 


b, Fig. 12, a continuation of the curve is shown, which also resulted in 
closure. In No. II b, Fig. 12, continuation of a line (the horizontal) in the 
direction in which it is pointing is shown, and here symmetry is achieved as 
well. Good continuation in which a motif is repeated is exemplified by No. 
III b, Fig. 12. Such cases show how the various principles act together in 
the determination of a single change. 


TABLE VIII 


PercenTAGE OF CHANGES IN THE Direction oF Goop ConTINUATION IN 
Type or Ficure 


Type of figure ; Good continuation 
Closed figures 
Open figures (except dot figures) 
Symmetrical figures 
Asymmetrical figures 


All figures 
The percentage of changes showing the factor of good continuation 
for each main type of figure appears in Table VIII.*° 25% of all changes 
are in the direction of good continuation. But this should by no means 
be interpreted as indicating that the remaining 75% of changes exempli- 
fied “poor continuation.” It was impossible to count the cases of poor 


*. Wertheimer, op. cit. 
* Dot figures were not included in the count, since it was difficult to consider the 
direction of lines in figures which did not originally possess lines. 
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continuation, since no objective criterion for it could be set up, but 
very few cases which would strike the observer as definitely poor were 
noted. Rather, the other cases were changes in the direction of symmetry,. 
differentiation, etc. In short, the absence of good continuation does not 
necessarily imply the presence of its opposite. Had a less strict interpreta- 
tion of good continuation been used, the percentage of cases falling in 
this category would be much higher than 25%. 


Fic. 13. EXAMPLES OF ACCENTUATION 


ZT 
Fic. 14. EXAMPLES OF LEVELLING 


The difference between the classes of figures is worth noting, especially 
that between symmetrical and asymmetrical figures, which is statistically 
significant (C.R., 5.0). Since asymmetrical figures already lack balance, 
it is not surprising that the added lines sometimes accentuate this lack, 
often giving a feeling of motion to the figure. In No. IV b, Fig. 12, which 
is typical of many cases, one has a definite impression of motion in the 
pattern. Since figures originally symmetrical do not suggest motion, good 
continuation of their lines is not called for so strongly. 

Often an unbalanced, dynamic pattern was more pleasing than one 
exactly symmetrical. Openness, as well as asymmetry, often adds to the 
effect of movement and life, as No. IV b, Fig. 12 well shows. Even more 
striking effects attributed to the properties of figures have been reported 
by Lundholm®* and Poffenberger and Barrows,** who found that lines 
could suggest various emotions. 

(5) Accentuation and levelling. In his study of memory for forms, 
Wulf stressed the fact that all changes in the memory trace were in ac- 


*H. Lundholm, Affective tone of lines; experimental researches, Psychol. Rev., 
28, 1921, 43-60. 

* A. Poffenberger and B. E. Barrows, The feeling value of lines, J. Appl. Psychol., 
8, 1924, 187-205. 
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cordance with the law of Pragnanz,?* in that they brought about either 
an accentuation or a levelling of the characteristics of the figure. These 
two tendencies were found to govern some of the chat.zes toward good © 
configuration in our experiment. Since it was difficult to set up an objec- 
tive criterion for these changes which did not yield many doubtful cases, 
no numerical count was made. However, some striking cases in which 
the two trends described by Wulf clearly operate appear in Figs. 13 and 
14. In No. I b, Fig. 13, prolongation of parts of the figure accentuates 
them. In No. II, Fig. 13, three types of accentuation of the corners of a 
single figure are shown. The opposite trend toward levelling is shown 
in Fig. 14, where the outline of the figure is ‘toned down’ in both No. I 
and No. II. Such cases show that the law of Pragnanz, in Wulf’s sense, 
governed some of the changes toward better form. 


Fic. 15. A CHANGE IN THE DIRECTION OF FAMILIARITY, WITH 
SYMMETRY DESTROYED 


(6) Familiar forms. In any experiment involving forms and their 
changes, the question most frequently raised is: Are these changes in the 
direction of more familiar figures? The answer to this question in this 
experiment is that 31% of all changes created familiar objects (e.g. 
houses, people, animals), familiar designs (such as flower patterns) or 
familiar geometrical figures. The latter include the circle, square, triangle, 
rectangle, ellipse and parallelogram. But to find the relative importance 
of structural properties versus the factor of familiarity in determining the 
changes, several possibilities must be considered. 


First, there are cases in which a figure with properties found to be good, such 
as symmetry and closure, is changed into a more familiar form at the expense of 
good structural properties. An example is Fig. 15 b in which the symmetry of the 
figure is destroyed while a familiar figure is produced. It is significant that no good 
example could be found in the data of a case in which the production of a familiar 
figure decreased both the symmetry and the closure of the given figure. We assume 
that in such cases familiarity, rather than goodness of form is the chief determinant 
of the change. At the opposite extreme are found cases in which a figure originally 
familiar in form is changed to have good characteristics at the expense of its 
familiarity. In Fig. 16, for example, the familiar simple triangle is changed to have 


* Op. cit. 
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greater symmetry and differentiation, but becomes a less familiar form. In these 
two types of change, either the factor of familiarity or that of good form is clearly 
predominant. But in addition, there is a great group of cases in which changes toward 


Fic. 16. A CHANGE IN THE DIRECTION OF INCREASED SYMMETRY, WITH 
FAMILIARITY DECREASED 


good properties also make the figure more familiar. For instance, in No. I, Fig. 12, 
the change not only brings about greater symmetry and closure, but makes a fre- 
quently experienced figure, the circle. Such equivocal cases cannot be taken as evi- 
dence either for or against the factor of familiarity as the cause of the change. Some 
of the figures left unchanged are likewise ambiguous, for example, the circle and the 
square, which are both familiar and good according to the results of the experiment. 


TABLE IX 
Cxances DeTerMINED BY SYMMETRY OR CLOsuRE ALONE, AND BY FAMILIARITY ALONE 


Type of change Number of changes 
cl 
Ratio 

In comparing the extent to which good configurational properties and the factor of 
familiarity governed the changes, only closure and symmetry were regarded as good 
properties, since they are more objectively determined than most of the others, and 
since the inclusion of differentiation and simplification would comprise the great 
majority of figures. Limiting goodness of form to symmetry and. closure makes the 
odds all the more strongly in favor of the factor of familiarity by cutting down the 
number of figures which possess good characteristics. In Table IX the changes which 
increase the familiarity but do not in any way increase the symmetry or the closure 
of the figures, 167 in all, have been compared with the changes which increase or 
emphasize symmetry or closure, but do not increase the familiarity. Of the latter 
there are 867, making the ratio of changes determined entirely by these two good 
properties to those determined by familiarity (to the exclusion of these two factors) 
5 to 1. This indicates that these structural factors account for five times as many 
of the changes as are accounted for on the basis of past experience alone. 

The numbers given above do not include the figures left unchanged which must 
have been considered good, so we may now consider the results for all figures. The 
categories into which the figures were classified may be briefly summarized as fol- 
lows: (1) Cases of familiar forms in which neither symmetry nor closure was 
present. (2) Cases of symmetry or closure which were not familiar forms. (3) Cases 
of forms both familiar and closed or symmetrical. (4) Cases of forms neither 
familiar nor closed nor symmetrical. 

The numbers and percentages of figures falling in each category appear in Table 
X. Closure and symmetry, in the absence of familiar forms, appear in 57% of all 
cases, while familiar forms lacking symmetry and closure appear in only 8% of 
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all cases, showing that these two structural properties govern the Ss’ preferences 
seven times as frequently as does the factor of familiarity of the figure. The re- 
maining cases comprising 27% of all figures, in which both familiarity and good 
properties were present, and 7% in which neither occurred, cannot be used as evi- 
dence for the importance of either factor. 

Thus the evidence from all figures, even more strongly than that from changed 
figures alone, is in favor of the structural properties as against past experience with 
the figures as determiners of good configurations. Our results are in line with those 
of Gottschaldt whose well-known experiment demonstrated the importance of struc- 
tural properties over past experience in determining our perception.” 

TABLE X 


OccurreENce OF FAMILIARITY vs. SYMMETRY AND CLOSURE 


Classification No. 


all cases 
(1) Familiar forms, no symmetry or closure 167 8 
(2) Symmetry or closure, no familiar forms 1137 57 
(3) Both familiar forms and symmetry or closure 548 27 
(4) Neither familiar forms nor symmetry nor closure 148 8 


Total 2000 100 

A second question often raised in connection with the factor of 
familiarity is: Are such properties as closure, symmetry, etc., produced 
because they are good properties or merely because they are familiar 
qualities? Since they do occur more frequently in daily life than do their 
opposites (asymmetry, openness, etc.), were the Ss simply trying to pro- 
duce patterns more familiar to them than the given forms? This question 
of the familiarity of general properties has not been attacked in this 
study, and other experiments must be designed to answer it. However, the 
overwhelming predominance of the structural properties over past 
experience with the figures, as shown by the ratios given above, points to 
the view that symmetry, closure, and such factors appear in the world of 
man-made objects because they are good and not because they are fre- 
quently experienced. It may be that we make things in these forms because 
they are physically stable and result in economy of behavior and perception, 
in short, because they are good: later, because we have made them, they 
become familiar. 

(D) Simultaneous operation of several principles. While the various 
types of changes were treated separately, one is not to suppose that in 
each figure only one principle underlays the change made by each S. Rather 
it was the rule that several of the principles operated together in de- 
termining a change. For example in Fig. 3 c, we see a change governed 


*K. Gottschaldt, Uber den Einfluss der Erfahrung auf die Wahrnehmung von 
Figuren I., Psychol. Forsch. 8, 1926, 261-317. 
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both by the tendency toward closure and that toward symmetry. In No. 
II b, Fig. 4, the change is in the direction of symmetry, closure and added 
differentiation. Symmetry and simplicity operate together in No. III b, 
Fig. 5. These are but examples of many such cases. 


TABLE XI . 
Reasons Given ror CHANGES ComPARED WITH CHANGES 


Percentage 
Reasons 


of all reasons of all changes 
Symmetry and balance 22 38 


Closure, connection, and completion 20 
Familiar forms: 26 31 
d and figures 
Simplicity, regularity and uniformity ‘9 
Elaboration (differentiation) 6 68 
Motion (good continuation) 4 25 
eous individual reasons 13 
(E) Reasons for changes. We may next consider the reasons given by 
the Ss for their changes in relation to the changes themselves. The reasons 
given show, on the whole, that the Ss were often conscious of the prin- 
ciples they were employing in making their changes. The various types 
of reason are compared with the changes in Table XI. Balance and symmetry 
were classified together, as were all terms conveying closure, such as con- 
nection and completion. The various reasons, though mirroring many of 
the tendencies found in the results, do not correspond numerically to the 
changes actually produced. The latter usually occur more frequently than 
the former. The two reasons most frequently mentioned, symmetry and 
closure, occur in about equal numbers, whereas changes toward closure far 
outnumber those toward symmetry. Familiar objects, and simplicity were 
also created more frequently than they were mentioned by the Ss. Elabo- 
ration (the reason most compatable to differentiation) is not mentioned 
nearly as frequently as it occurred. This discrepancy may indicate that the 
differentiation was not made for the sake of mere elaboration, but to ac- 
complish some of the other aims of which the Ss were conscious, e.g. 
symmetry, connection, uniformity, and motion. This corroborates the find- 
ing already discussed, that the added lines were almost always in accord 
with the whole-properties of the figure. The fact that simplification is 
mentioned as a reason more frequently than elaboration is significant in 
showing that the Ss preferred to regularize the figures rather than to 
complicate them. But even when they had no clearly formulated rule in 
mind, their productions reveal the operation of the principles we have 
discussed. 
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SUMMARY AND CONCLUSIONS 


In this study we have attempted to find the principles governing the 
productions of naive Ss in attempts to produce good visual configurations 
by making changes in a wide variety of figures. A consideration of the 
types of figures changed shows that there is a steady increase in the 
chances that a change of some sort will take place as the figures go from 
the most closed and symmetrical to the most open and asymmetrical 
(Table Il). We may conclude that closure and symmetry are considered 
good properties of a figure. 

While lines or dots were added to the figures in 88% of all changes, 
this result is meaningless without a consideration of the ways in which 
they were added. The change occurring most frequently, in 68% of all 
changes, is that toward greater differentiation, a factor which must hence- 
forth be reckoned as significant for goodness of form. The differentiation 
was found to exemplify configurational principles by enhancing the unity, 
simplicity or symmetry of the original figure and by emphasizing its 
natural subdivisions and regularities. 

That the good configuration tends to be simple (unified and coherent) 
is shown by 38% of changes which were in this direction. That this 
number is not larger indicates that a good figure must not be too simple, 
or lacking in structuration. 

Closure occurs in 61% of all changes, while the opposite tendency to- 
ward opening occurs in only 2%, showing again that the need for closure 
is strong in the good configuration. 

Symmetry is increased in 47% of asymmetrical figures, and decreased 
in only 27% of symmetrical figures. Of all the changes, 38% are to- 
ward increased symmetry, showing that while not as important as closure, 
symmetry is nevertheless a preferred property. 

That symmetry occurred less frequently than in other studies is par- 
tially explained by the tendency of the Ss to produce an effect of move- 
ment, incompatible with exact symmetry. This was frequently accom- 
plished (25% of all changes) by continuing lines already present in the 
given figure. 

Sharpening and levelling of the characteristics of the given figure also 
occurred to some extent. 

Although 31% of the changes brought about familiar forms, good 
configurational properties often were operating in the same cases. Con- 
sidering all figures, both changed and unchanged, we find that the two 
factors of symmetry and closure alone (without familiar forms) govern 
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almost seven times as many cases as does the factor of familiarity in the 
absence of symmetry and closure. Thus configurational properties, rather 
than familiarity with the figures, determined the Ss’ judgments. 

Working with an entirely different method from: other investigators, 
we find that many of the factors commonly interpreted as good are con- 
sidered good by naive Ss. Our Ss, although free to do as they chose, and 
with plenty of time at their disposal, still were guided by the principles 
found to govern the good configuration in more primitive psychological 
functions. These factors operate as well in the ficlds of art and aesthetics. 
Since the continuity with respect to these principles between the various 
levels of mental activity is so clear, we may minimize culture as the 
determinant of the changes in the experiment. The tendencies toward 
closure, symmetry, good continuation, simplicity and differentiation oper- 
ate in the short exposure of forms, vision in the blind spot, and tactual 
perception of forms, where the factor of culture could scarcely enter into 
the almost automatic reaction of the 5S. The prevalence of these properties 
in such natural events as crystal formation, plant structures, etc., attests 
their fundamental nature. 


AN ANALYSIS OF HUMOR AND LAUGHTER 


By JoHN M. WILLMANN, University of Illinois 


The chief obstacle to an understanding of laughter has been the variety 
in laughter itself. This peculiarly human expression arises from situations 
which seem to have so little in common that apparently there is no 
fundamental principle. There is the laughter of mere joy and happiness 
found particularly in children; in fact small children seem to indulge 
almost without cause. Then we find the same expression in adults 
produced by the subtle intellectual processes involved in wit and humor. 
For some strange reason tickling various parts of the body will cause 
the same reaction. Laughter usually denotes friendliness and congeniality, 
but even such a broad generality as this finds exception, in the laughter 
of ridicule. In spite of such variety there must, however, be some basic 
principle. The following formula may be postulated. Laughter occurs 
when a total situation causes surprise, shock, or alarm, and at the same 
time induces an antagonistic attitude of playfulness or indifference. Let 
us now examine the whole wide field of laughter to test whether our 
formula is applicable throughout. If it is, we may then examine the 
formula itself and discuss its psychological significance. 

The genetic approach is best, for in children we find laughter in its 
most natural and unlearned forms. First there is tickling, which obvi- 
ously involves an attack upon the body, but the total tickling situa- 
tion also includes the playful spirit in which the attack is made. Allport 
repeats the common observation that “‘the ticklish zones overlie some of 
the most vital organs of the body. Hence there is something terrible in a 
thrust at these parts.’’? But it is all in fun. Tickling does sometimes fail to 
produce laughter, producing fright or anger instead. Particularly does 
this occur when it is attempted by a stranger. The child must know and 
trust the tickler in order that the situation will arouse a playful attitude 
along with the natural alarm produced. When these conditions are ful- 
filled, the terms of the above formula are satisfied, for the total situation 
causes alarm and at the same time induces an attitude of playfulness. 

Along with tickling we may also consider a few of the typical laughter-produc- 


ing situations that have been studied experimentally. When Kimmins secured laugh- 
ter from small children by means of a jack-in-the-box, he explained it as due to the 


* Accepted for publicatio: March 15, 1939. 
*F. H. Allport, Social Psychology, 1924, 252. 
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surprise or slight fear which the toy produced when followed by an immediate dis- 
sipation of that fear on finding the toy quite harmless.” In other words, the situa- 
tion had the same ambiguity of fear over something harmiess that occurs in tickling. 

Washburn reported that laughter was produced in infants at 24 weeks by sud- 
denly appearing before them from under a table and saying “boo.’* Here again 
we have sudden surprise plus playfulness. Laughter was also produced in the same 
infants by “elevator play,” in which “the child was raised quickly into the air 
above the experimenter’s head, held there and jiggled gently back and forth before 
being lowered to its original position on the experimenter’s knee. While the child 
was held above her head the experimenter smiled and talked a little to the sub- 
ject. Although this was universally reported as a game which elicited laughter at 
home it was one of the least successful in the laboratory.” This also is analogous to 
tickling. The child is alarmed at being held so high, but he is able to take it in 
fun because his fear is removed when the experimenter smiles and talks to him. It 
succeeds better in the home than in the laboratory, because the child can more 
easily enter into a playful spirit with his parents than with a stranger. 

Eastman has summarized this general type of laughter in the following way: 
“To children every untoward, unprepared for, unmanageable, inauspicious, ugly, dis- 
gusting, puzzling, deafening, banging, bumping, or otherwise shocking and dis- 
turbing thing, unless it be calamitous enough to force them out of the mood 
of play, is enjoyed as funny.’* The reason that children laugh so much in general 
as compared with adults is that they are perpetually in more or less of a play- 
attitude. Thus half of our laughter formula is already fulfilled, and the rest is 
fulfilled whenever something shocking or surprising appears. 

Exactly the same kind of laughter can occasionally be observed in adults, as at 
the amusement-park. Half of the attractions at such a place are devices for fright- 
ening persons under conditions of actual safety. A roller-coaster ride, for instance, 
is really a terrifying experience, with its sudden descents and quick curves, and 
all the speed and noise. Timid persons will not ride on them and those who do 
tide will be heard to do about as much screaming as laughing. But while the 
situation produces plenty of surprise, shock, and alarm, it produces at the same 
time an attitude that is playful and carefree. One goes to the amusement park for 
fun, and everybody else is there for the same purpose. So in spite of the frights 
of the roller-coaster one keeps an attitude of play throughout, knowing that real 
danger is absent. Again we have an analogy to tickling, in which the playful 
attitude and the complete trust in the aggressive agent eliminates fear. 

Similar to, but not identical with, this type of laughter is the laughter of relief 
which follows a narrow escape. It occurs, e.g. when something breakable is knocked 
off a table and is caught just before it strikes the floor. It occurs after any such 
averted accident at the dinner table as almost upsetting a glass of water. Such in- 
cidents are usually followed with a ‘whew’ and a nervous laugh. It is the laughter 
of relief. The imminent accident momentarily Alls one with alarm, as the jack-in- 
the-box alarms the child, but in like manner when everything turns out right 


?C. W. Kimmins, An investigation of the sense of humor in school children, 
Rep. ~~ ‘Ass, Adv. Sci. for 1921. 
W. Washburn, A study of the smiling and laughing of infants in the first 
Tite, Genet. Psychol. Monog., 6, 1926, 397. 
M. Eastman, Enjoyment of Laughter, 1936, 3. 
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the fear becomes groundless. The harmless conclusion does not call for any such 
vigorous reaction as was present the moment before. The situation as a whole, 
therefore, arouses the two antagonistic attitudes named in our formula: shock plus 
indifference. This particular kind of laughter coincides with Kant's definition of 
laughter as “an affection arising from the sudden transformation of a strained ex- 
pectation into nothing.” 

We may now turn our attention to humor, the most prolific source 
of laughter, and observe in it the same principles. In order to do so we 
must first examine its /ogical structure in detail; and here we shall find 
that humor always results from the union of two ideas which involve 
some sort of contradiction or incongruity. The importance of incon- 
gruity in humor has long been recognized, but the fact that the two in- 
congruous parts must be united in some specific way has generally been 
neglected. This union is accomplished in three different ways; (1) the 
two ideas may be united by possessing important common elements, 
(2) the one may simply be an inference drawn from the other, or (3) 
they may be seen actually to occur together in objective reality. In one 
or another of these three ways we are compelled to consider the two in- 
congruous ideas as a logical unit. This principle can be clearly seen in the 
following jokes. 


Stranger (to seven-year-old Boston boy): “Say, bub, shines! s Boylston Street?” 

Boston Boy: ‘““While your mode of address, sir, seems to me to savor of undue, 
not to say unwarranted, familiarity, you shall "have the information you seek, You 
will, perchance, descry some distance up the street, an imposing structure of com- 
mingled Renaissance and early Venetian architecture. The street for which you in- 


quire is immediately contiguous.” 
Friend: “Isn’t there anything you would like to say, Sam, before they pull the 


Sam (with head in noose): ‘Jes’ tell the judge maybe he done a good thing 
after all. This is gonna be a mighty good lesson to me.’ 

In the latter of these examples the incongruity is obvious: if the man is about 
to die how can he mend his ways in the future? The execution will end his life, 
while the idea of ‘a good lesson’ to him requires that his life continue. We may 
express this diagrammatically in the following way: 


ro 


That it will 
Being hanged be a good 
lesson to him 


continuation 


of life 


cessation 


of life 


In roman type we have the two ‘ideas’ (humor is the union of two ideas which 
involve an incongruity) and in italics beneath them there is isolated the incon- 
gruity itself which these ideas involve. The incongruity is made up of a pair of 
direct opposites. But what is the element in common that unites the two parts 
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printed in roman? In what respect do they fit in spite of the incongruity they 
involve? They fit in the matter of punishment. The idea that something is going 
to be a good lesson to a person always implies that he is about to be punished in 
some way, and the execution also includes this punitive element. Therefore it is 
common to both the ideas; and we may complete our diagram as follows, insert- 
ing a dotted line to represent the uniting of the ideas. 


That it will 


cessation continuation 


of life of life 


The first of the above jokes yields readily to a similar analysis. The two complete 
ideas are expressed in roman in the diagram below; and they contradict each other 
because the informality and lack of learning that we associate with 7-yr.-old boys 
is incongruous with the formality and amount of learning displayed by this boy’s 
reply, even though he is of Boston. But these two incongruous ideas are connected 
by certain elements that they have in common: the man asks where Boylston Street 
is and the boy does direct him to it; also the boy reproves the man for his famil- 
iarity, and undoubtedly he was addressed in a very familiar way: and finally, we are 
informed that the lad is a Boston boy, and Bostonians claim a high level of cul- 
ture. In these three respects the inappropriate reply is appropriate. 


(Elements in common) 


A seven-year-old Bos- 
ton boy being asked 
where Boylston Street is 


1. The element of di- 
recting to Boylston 
Street. 

2. The element of fa- 
miliarity of address. 
3. The element of su- 


“While your mode of 
address, sir, seems to 
me to savor of undue, 
not to say unwarranted, 
familiarity, you shall 
have the information 
you seek, etc.” 


perior culture in Bos- 
ton. 


general 
attitude and 
intellectual 
level associated 
with seven- 
year-olds 


A second way in which the two ideas may be logically united is by a 
process of inference. In this method what is actually presented in the 
joke is a third factor plus just one of the ‘ideas.’ Then from these two 
elements the second idea is inferred. For example: 


“Did you make the debating team?” 
“N-n-n-no. They s-s-said I wasn’t t-t-tall enough.” 


Anyone asked to name the point of this joke, will of course reply that what really 


extreme 
formality 
and culture 


(Element 
hanged punishment lesson to him 
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kept the man off the team was his stuttering. But that fact is nowhere stated in 
the joke: it is only inferred. 
“N-n-n-no. They s-s-said + “Did you make the de- _ That the real reason was 


I wasn’t t-t-tall enough.” bating team?” his stuttering 
In other words the stutterer’s reply, appearing at the left, when taken in 
conjunction with the question that preceded it, which is shown in the center, 
compels the deduction which follows at the right; compels us to deduce that the 
real reason he was rejected was his stuttering. Obviously then the two outer por- 
tions are ‘united.’ For if A + B can actually compel us to deduce C, then C 
is certainly logically connected with A and B; just as it might be said that the 
conclusion of a syllogism is intimately connected with the two premises from which 
it is drawn. 
We may complete the diagram by including the precise contradiction which makes 
the point of the joke. - 
“N-n-n-no. They s-s-said “Did you make the de- That the real reason was 
I wasn’t t-t-tall enough.” his stuttering 
that he is not that the real reason 
tall enough is his stuttering 


The ‘contemptible pun’ is constructed in exactly the same way as the above 
joke. Always some ambiguous word is presented with one of its two meanings 
dominating and then an additional statement compels us to infer the other mean- 
ing of the word. For example: 

“What made the Tower of Pisa lean?” 

“It was built during a famine.” 

“A little bit goes a long way,” said the zoo-keeper, feeding a handful of hay 
to the giraffe. 

The question, ““What made the Tower of Pisa lean?” has one obvious mean- 
ing when considered by itself. But the addition of the answer, “It was built dur- 
ing a famine,” compels a new interpretation, as the diagram illustrates. 

“What made the tower + “It was built during a = What made the tower 


~ of Pisa lean?” of Pisa thin? 


No one would ever think of the second interpretation, the tower being thin, until 
he was forced to do so by the statement that it was built during a famine. There- 
fore that statement unites the two interpretations—compels us to consider them 
together—and the new interpretation contradicts the other interpretation: it dis- 
places it. 

The second example is one of those puns in which the play upon words con- 
sists in bringing out the literal meaning of an idiom and contrasting it with the 
figurative meaning. The resulting contradiction is shown in italics. 

little bit goes a + ge = A small amount travels 
long way. hay to the giraffe a long distance 


figurative meaning: a little literal meaning: a small amount 
is a plenty travels a long distance 
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The third and most natural way in which the two ideas may be united 
is by their actually occurring together in objective reality. For we cer- 
tainly must consider them together if they occur that way before our 
very eyes. This general class of humor includes most of those incidents 
that ‘must be seen to be appreciated’; no verbal description can really 
make such things seem funny, at least to the point of laughter. 

A good example of this is the humor arising from small children making very 
sophisticated remarks. In the case already considered in which the small Boston 
boy directed a man to Boylston Street, we found certain common elements uniting 
the two ideas, i.e. connecting the small-boy idea with the formal speech which was 
so inappropriate to his age. But such common elements are not necessary if, instead, 
we actually overhear a child speak inappropriately. Should a little girl of four or 
five years—to take a timely instance—frankly accuse her chum of having no sex 
appeal (using the term without knowing its meaning, as children will often do), 
it may sound funny indeed to a bystander, even though her remark has none of 
those logical justifications such as we found in the case of the Boston boy’s speech. 
It is just for want of such justifications that her remark is not really funny when 
stated here; nor would it be eligible for print on a ‘joke page.’ Because as quoted 
here, or as seen among stock jests, the two ideas are not united in any way, 
though the incongruity itself is obvious enough. The bystander, on the other hand, is 
compelled to consider together the small child and her sophisticated remark because 
he observes them actually occurring together. In this way they are united. 

United by actually oc- Accusing her chum of 


A small child having no sex appeal 


innocence sophistication 


Another common source of humor may be described as a radical change 
in something familiar. A new style in dress, for example, if it is at all 
extreme, is apt to appear comical at first. ‘New-fangled’ things are usu- 
ally greeted with laughter, because the new aspect of the thing is in- 
congruous with what we are already familiar with. Or take an example 
from pure comedy ;—the reflections seen in comic mirrors. Here we may 
see a friend suddenly very thin or fat, and the humor of the sight is due 
to the incongruity between the size and shape we associate with his 
person and the alteration which we now see in the mirror. There is no 
logical justification for it but we do actually behold it. 


The present fatness or 
thinness 


his normal figure, to which the present fatness 
we are accustomed or thinness 
What is actually seen is the upper outside portions of the diagram. The incon- 
gtuity involved is in italics, 
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The humor of inferiority is a special case of ‘‘a radical change in 
something familiar.” When the word inferior is applied to an object 
it merely indicates that it falls below the average quality for that general 
class of objects. For example, a watch might be inferior to the point of 
humor through its unusual size, its very loud ticking, or some other 
property. But it is still a watch. Because watches in general have a better 
quality, this specimen is incongruous with its general class. 

Enormous size, audibil- 
etc. 


the average quality the inferior quality denoted 
of watches by these properties 


It is true that other factors enter into ‘inferiority’ laughter, particularly the de- 
sire to establish one’s own superiority by ridiculing defects in other people, or 
ridiculing the things they do or things they possess. Fundamentally this brand of 
humor is not, however, different from the rest. Like other humor it is made up 
of united incongruities; in this case guality incongruities. 


We have now examined several instances of humor and found upon 
analyzing them that they consist of united incongruities. Let us now 
consider a few examples of such incongruities lying outside the field of 
humor, which occur in our daily life, for the purpose of finding out what 


they normally signify and what is our normal reaction to them. We shall 
then be in a position to understand their significance in humor, why 
they may sometimes be funny. ; 

The fact is that united incongruities are responsible for all those in- 
teresting portions of our experience that may be described as strange, 
mysterious, queer, unusual, puzzling, peculiar, or out-of-the-ordinary. 
For any strange occurrence is such by virtue of the fact that it conflicts 
with what was to have been expected under the circumstances. 

If a cat barks it is a united incongruity. Or we may take for example any trick 
performed by a magician. The thing he achieves which makes the trick is presuma- 
bly impossible under the conditions which he sets up; this provides the incon- 
gtuity. While the fact that he does achieve it, that it ‘actually occurs,’ is what unites 
the incongruity. After shuffling a deck of cards and allowing one to be withdrawn 
face-downwards, presumably he cannot know what card has been withdrawn, but 
under these very conditions he does name the card. And our reaction is surprise 
and curiosity. 

Shuffling the deck and 
allowing a card to be That he correctly names 


withdrawn at random, 
face-downwards 


that he cannot know that he torrectly 
the card withdrawn names the card 
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The advent of aviation afforded an illustration. The original airplanes constituted 
in everybody's mind a united incongruity. Because the fact that they actually flew 
was incongruous with the universal observation that any object heavier than air 
cannot remain in the air without visible support. The reaction here, as in the above 
example, was of curiosity and wonder. Surprise, curiosity, or wonder is the normal 
reaction to united incongruities. 

The popular use of the word ‘funny’ is of interest at this point. This word 
is commonly used to describe anything that fits into our category of strange, mysteri- 
ous, queer, puzzling, or unusual. We hear such remarks as, “Isn’t it funny that 
he should act like that?” or ‘‘There’s something funny about this that I can’t quite 
understand.” This familiar use of the word to describe things that are not really 
funny at all simply reflects the dual réic of united incongruities; the fact that they 
produce surprise and wonder ordinarily and the fact that they can also produce 
humor. Funny things and strange things are identical in their logical structure. 

But when are they strange and when are they funny? The fundamental differ- 
ence is that the non-humorous incongruities seem to be more real; they are puzzling 
and hard to understand. Or they may deal with serious matters. The humorous 
incongruities on the other hand are nonsense, are easy to ‘see through.’ We 
quickly appreciate that there is no real incongruity involved. 

This distinction can sometimes be observed clearly in the case of parlor magic. 
On the completion of a trick the group may be very curious about what it has 
seen, but if the magician explains the trick and then repeats it, the spectators will 
usually break into a laugh when they see how simple it really is. At first they 
are puzzled over what seems to be a very real contradiction. But once they under- 
stand the trick the contradiction becomes a mere illusion and is no longer worthy 
of serious consideration. 

Or if one meets a friend whom one has not seen for a year or two and the 
friend is now very slender or very stout, whereas he was formerly of normal size, 
one is surprised at the change, but does not laugh. If the change is in the direction 
of a loss of weight it is actually a serious matter. But, as we have noted, such 
changes in size are very ludicrous when seen in comic mirrors. For here the sudden 
change, whatever it is, cannot be a serious matter: and we realize all the while 
that the incongruity is not real but only apparent. 

It is interesting that, in explaining the origin of words, etymology presents many 
a play upon words but without punning. We learn, e.g. that the Pilgrims drew 
lots for the division of ground, and that this is where we get our word Jot as 
it is used today by realtors; each Pilgrim’s piece of land was the Jot that he 
drew. To learn the roots of some of our familiar words such as this may be quite 
surprising but not humorous, though, as in this case, there may be an actual play 
upon a word. The difference between such a bit of information and an ordinary pun 
is that this play represents an actual historical fact, while a common pun represents 
sheer nonsense in which the ambiguity has no more foundation than that afforded _ 
by the world itself (e.g. “What made the Tower of Pisa Jean?’) 


We may now fit humor of the type we have been studying into our 
general formula for laughter. The original formula, it will be recalled, 
was as follows: laughter occurs when a total situation causes surprise, 
shock, or alarm, and at the same time induces an antagonistic attitude of 
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playfulness or indifference. The humor we have considered up to this 
point fulfills these conditions. For we have found that the normal re- 
sponse to a united incongruity is surprise and curiosity. We have also 
learned that united incongruities are the substance of jokes and humor, 
the difference being that the humorous incongtuities are relatively un- 
real; they represent nonsense which cannot be taken seriously. Therefore 
a joke is a situation which tends to produce surprise or curiosity and at 
the same time calls for an attitude of playfulness. The nonsense is play- 
ful; the incongruity is surprising; and the total situation therefore is 
quite analogous to tickling, with its playful but alarming thrusts, which 
easily make a child laugh. 

There remains a second general class of humor, as a rule superior to 
the kind we have been considering. Freud uses the term tendency humor 
to describe a type of jest which roughly corresponds to this class. The 
fact that humor results whenever a situation contains both surprise and 
playfulness makes it possible for united incongruities to produce humor 
in a much more direct way than in the examples thus far considered. 
Our exact definition for united incongruities is “the union of two ideas 
which involve some sort of contradiction or incongruity.” How simple 
then merely to have one of the ideas playful while the other is in some 
way surprising. The fact that the ideas are united makes them into a 
single ‘total situation.’ 

There are just four major types of such surprising or shocking ideas 
employed in humor. These are tragedies, insults, wickedness, and ob- 
scenity. Humor is produced whenever such a shocking idea is united 
with some other idea which, by way of contrast, is playful or mild or 
commonplace. 


An immigrant was making his way across the Wild West in search of a man to 
whom he had a letter of introduction. He came across a cowboy sitting by the side 
of a track and asked him if he could tell him where to find the man for whom he 
was looking. 

“Does Big Joe live around here?” asked the immigrant. 
“Nope,” said the cowboy. 
“Well where can I find his neighbor, Long Sam?” 


“I'm Long Sam,” replied the cowboy. 
9 they told me,’ said the immigrant, “that Big Joe lived within gunshot of 


That's right,” said the cowboy, did.” 


“No, my brother can’t play with us today.” 
“Why not?” 
ha were playing a game yesterday seeing who could lean out the window far- 


"Well 
“Well; he won.” 
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Tragedies and misfortunes are always surprising or startling to some 
extent. We are shocked if a man is killed or loses a limb. It is even shock- 
ing to see a person cut himself or to learn that he has lost an object 


of value. 


Serious tragedies are to be found in both of the above jests, but it must be 
observed that they are expressed in a mild way. In the first, the mere admission 
on the part of the cowboy that Big Joe lived within gunshot of him, informs us 
of Big Joe’s tragic end. In the second, the mild statement “he won” tells us that a 
boy fell from a window and was injured. Obviously there is an incongruity involved 
when such tragic things are so mildly expressed. But how is it that “he won” 
informs us that the boy fell from the window? Without making a detailed analysis 
we may simply say that it is on the basis of the preceding dialogue that the in- 
ference is made. That is “he won,” when taken in conjunction with all the pre- 
ceding dialogue, forces us to the conclusion that he fell from the window. 


“My brother can’t play 

with us today ... we That he fell from. the 
were playing a game _ window and was in- 
seeing who could lean ~~ jured 

out the window far- 

thest.” 


the mildness of this statement the shockingness 
when taken alone of tragedies 


The following example illustrates how poetic factors may contribute to the fun- 
damental requirements of humor, though they are never sufficient of themselves 
to produce humor. ~ 

There was a young lady of Rigre 
Who smiled as she rode on a tiger. 
They returned from the ride 
With the lady inside, 
And the smile on the face of the tiger. 


Here we have the tragedy of a woman eaten alive by a tiger. But this calamity 
is preceded by the mild statement that the young lady, with a smile on her face, 
went out for a ride on the tiger and returned later on. Not only is it preceded by 
this statement but it is intimately connected with it, by common elements. For glanc- 
ing at the two sections of the poem in the diagram below we see that the ‘smile’ occurs 
in both, though, to be sure, it is transferred from the lady to the tiger. More im- 
portant still is the fact that these two portions together form a poetic unit; they 
share the pattern of rhythm and rhyme found in all limericks. The first three lines 
of the poem definitely predict two more lines which will have a certain meter and 
whose terminal words will rhyme with ‘ride’ and ‘Rigre,’ respectively, and the 
last two lines completely satisfy this prediction. Thus we have two united ideas; 
and they involve an incongruity insofar as the one is a mild statement while the 
other describes a tragedy. 


: 
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There was a young lady (Elements 
of Rigre in common) With the lady inside, 
Who smiled as she rode 1. The smile. And the smile. on the 
on a tiger. 2. The identical rhythm : 
They returned from the and the rhyming ele- 
ride... ments. 


mild, sus prising, 
emotionally neutral shocking 


The commonest type of humor occurring in everyday life is the humor 
of tragedy in which the two ideas are united by actually occurring 
together. A case of this type is found whenever some mild commonplace 
act is seen to result in a misfortune; for example, a person making a 
wide gesture and thereby ripping his coat, or attempting merely to pull 
down a window-shade and thereby pulling roller and all down upon 
himself. Similarly we have the standard ‘tragedy’ of pounding one’s 
finger accidentally while hammering a nail (the two things are actually 
seen to occur together): first we observe the person striking at the nail 
in all sincerity and then we see him actually hit his finger instead. 


Surprising, 
commonplace shocking 


All the standard practical jokes are built on this same plan. For example, in the 
old prank of placing a tack on a chair or of removing the chair altogether just be- 
fore the person seats himself, the commonplace act of sitting down is seen to result 
in a sudden shock. Or in the case of the exploding cigar, the mild pastime of 
smoking is seen to develop into sudden amazement on the part of the victim. 


By undertaking a series of risky schemes, two not very scrupulous business men 
had succeeded in amassing an enormous fortune and were now intent on forcing 
their way into good society. Among other things they thought it advisable to have 
their portraits painted by the most prominent and expensive painters in the city, 
men whose works were considered masterpieces. 

The costly pictures were exhibited for the first time at a great evening gathering, 
and the hosts themselves led the most prominent connoisseur and art critic to the 
wall of the salon on which both portraits were hanging side by side, in order to 
elicit from him a favorable criticism. He examined the portraits for a long time, 
then shook his head as if he were missing something. At length he pointed to 
the bare space between the pictures and said “And where is the Savior?” 


This is an example of the humor of insult, a very common type of impromptu 
joke in ordinary light conversation. An open insult is an offence; but an insinu- 
ated insult is a joke, because then the offensive thing is being said mildly. Had the 
art connoisseur frankly called his hosts a couple of thieves he would have ‘sur- 
prised’ and ‘shocked’ every one; but there would have been nothing comical about 
it. If, however, he can make that very accusation by merely asking the question, 


. Hammering a nail ..........Actuality .............Hitting a finger instead 
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“Where is the Savior?” then he is being witty. The mild question and the shock- 
ing insult are united by the method of inference. The insult is indirectly inferred 
from his question. 

The following is a sample of the many jokes produced by alluding to some form 
of wickedness, sin, vice, or other transgression of the prevailing moral code. 

“Willie,” said the mother, “come and give your aunty a nice big kiss.” 

“No, I won't.” 

“For shame Willie, aunty wants you to kiss her.” 

“But daddy got slapped yesterday when he tried it.” 


The disclosure made by this small boy was no doubt surprising, but he makes 
this disclosure simply as an explanation of his own reluctance at kissing his aunt, 
which is a mild matter in itself. The element in common that serves to link the 
two ideas may be designated as something unpleasant that the boy associates with 
kissing her. For such an unpleasant association is implied in his reluctance and is 
then fulfilled in the reason that he gives and is therefore common to both the ideas. 


(Element in common) 


His reluctance at kiss- That there is something That his father got 
ing his aunt unpleasant about kissing slapped for trying it 
her 


commonplace shocking 


Finally, we have the humor of obscenity, which is illustrated by the 
following excerpt from a schoolboy’s history paper. 


“Queen Elizabeth was the ‘Virgin Queen.’ As a queen she was a success.” 


Obscenity is really a special case of the humor of wickedness and trans- 
gression which we have just considered. It is the extreme case. Be- 
cause of the taboo that is placed on the mere mention of sexual matters 
we are shocked when such mention is made, particularly in a mixed 
group. So all that is required for obscene humor is that the shocking 
idea shall be united with some other idea that is not shocking, giving 
tise to an incongruity. The schoolboy informs us of Elizabeth’s loose 
morals by the bland statement that she was a successful queen, which 
in itself is quite inoffensive. Obscene humor then is not in a class by 
itself, in some way intrinsically different from all other humor. Struc- 
turally it is constituted like all the other types. 

The necessity of having a mild idea to accompany the shocking idea in 
the kind of jokes we have been considering cannot be overemphasized. 
Without it obscenity becomes mere vulgarity, tragedies are pure misfor- 
tune and nothing else, and insults are simply vicious verbal attacks. Only 
when something incongruously gentle is linked with such things do 
they become humorous in the least. 
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The relation of such humor to our laughter formula is obvious. 
“Laughter occurs when a total situation causes surprise, shock or alarm, 
and at the same time induces an antagonistic attitude of playfulness or in- 
difference.” It is the obscenity or the tragedy or the insult that produces 
the shock, while the mild commonplace idea linked with it is what calls 
for the antagonistic attitude of indifference. The two being “united” 
operate together as one “total situation.” 

Let us now examine the formula itself. Why is it that laughter results 
when a single situation tends to induce the antagonistic attitudes of sur- 
prise and playfulness? A simple but adequate hypothesis can easily 
be formulated, in fact has been formulated, though in fairly vague terms. 
The laughter of tickling is taken as the starting point, and without ex- 
planation; the response is considered as innate. Humor is then described 
as a sort of ‘mental tickle,’ and the figure of speech is a good one in 
view of the exact similarity which we have found does exist between 
humor and the tickle situation, and the theory is entirely acceptable. 

We may take the position of Darwin and certain others and consider 
laughter in its most elemental form to be merely the overt expression of 
the emotion joy: an expression denoting pleasure and happiness, and 
indicative of a carefree, playful state of mind. An expression, what is 
more, which very early in life becomes socially conditioned, since most 
of the infant’s pleasures and satisfactions, as well as the adult’s, depend 
upon the presence of other persons. 

The tickle situation then has factors which definitely tend to stimulate 
the laughter-response. First, it is a social situation for, there are at 
least two persons involved (a person cannot tickle himself and produce 
laughter) ; and secondly, both parties are being playful. But as we have 
found, in the person being tickled fear and alarm tend to be aroused 
as well as playfulness. The two responses are antagonistic, incompati- 
ble; only one can occur. The significant fact is that apparently when a 
single situation thus stimulates two antagonistic responses, whichever 
response is made will actually be reénforced by the presence of the tend- 
ency towards the other. This suggests the printiple of positive induction, 
discovered by Pavlov, of which the following illustration may be cited.® 

A conditioned alimentary reflex was established to tactile stimulation of the 
front paw. A similar tactile stimulation of the hind paw was differentiated, the in- 
hibition being complete, so that not a single drop of saliva appeared in response 
to stimulation of the inhibitory place. The secretory effect was increased almost 


50% when the positive conditioned stimulus was applied immediately after the 
termination of the inhibitory stimulus, and the latent period of the reflex was 


*I. P. Pavlov, Conditioned Reflexes, 1927, 189. 


id 
4 
a 


AN ANALYSIS OF HUMOR AND LAUGHTER 83 


definitely shortened. Moreover, the intensity of the motor iiss reaction of the 
animal was also considerably increased. 

Contrary to what might be expected, the co-stimulation of the two 
opposite responses does not merely produce a resultant or cancellation of 
them. The response that does occur is actually strengthened by the pres- 
ence of the tendency towards the opposite reaction. 

In order to effect this reénforcement, the stimuli for the two antago- 
nistic responses must be closely associated (‘united’). In Pavlov’s experi- 
ment this condition was fulfilled by way of the fact that the excitatory 
stimulus had to follow the inhibitory stimulus immediately, creating in 
effect a single situation the two parts of which could not be reacted to 
separately. 

Thus in tickling not only does the laughter represent the winning out 
of the playful response over the tendency to become angry or fearful, 
but the laughter is actually reénforced by this incipient fear. This accounts 
for the violence of such laughter. As Allport says, “the tickler does not 
miss the opportunity of making the feint as sudden and terrifying as 
possible in order to get the heartiest peal of laughter from the child.” 
If it were not for this reénforcement, if the fear itself were not actually 
finding expression in the laughter, then the laughter of the person being 
tickled would be as mild as that of the person doing the tickling, and the 
two are hardly to be compared in strength or quantity. 

The same principle of course may be applied to the laughter Pe 
humor, for humorous situations are exactly analogous to tickling. In both 
something surprising or alarming is presented along with an appeal to 
playfulness or indifference. Nor is this enough in itself. The appeal 
for a laughter-response and a playful attitude is further strengthened 
socially. It was mentioned above that the laughter of joy and happiness 
is very much socially conditioned, and that this is one source of the 
appeal for laughter that is made by the tickle situation, since tickling is 
a social pastime. Similarly humor too will produce little or no laughter 
except in the presence of other people. But when there is added to the 
playful appeal in the joke itself this factor which facilitates laughter, 
then a humorous situation presents a clear choice between the playful 
laughing-response and the surprise- or shock-response. If the playful 
response wins out, it is actually reénforced by the attendant surprise or 
shock, with the result that actual laughter occurs, perhaps violent laughter, 
instead of a mere playful attitude or passive indifference. 

This reénforcement is particularly obvious in the case of obscenity and 
in the humor of tragedy, because here the shock involved may be con- 
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siderable. The practical joke is a good illustration of the latter. There 
is always some sort of painful surprise suffered by the victim of the 
joke; this is the “surprise, shock, or alarm” part of the situation, while 
other factors in the total situation cause the whole thing to be taken 
in the ‘playful’ way, at least by the onlookers. The significant fact is that 
the more surprising or tortuous the trick can be made the funnier it 
appears just so long as it can still be considered a joke. Because in this 
way a response that is really rather violent is being aroused along with 
the playful attitude, and the laughter therefore is proportionally violent. 
In other words, the more we tend to gasp at what happens to the victim 
the harder we laugh instead, if we laugh at all. On the other hand, if the 
joke goes amiss and the victim is really injured, then the shock-response 
dominates, and it is actually accentuated by way of contrast, by the 
playful spirit in which it was all intended. Here the reénforcement- 
effect is going in the other direction; and nothing is sadder than the 
practical joke which ends in a real tragedy. 

Just as the funniest practical joke is the one as painful as possible 
that can still be taken humorously, so the funniest obscene joke for any 
individual is the one that falls just within the limits of his toleration, 
so that he receives the maximal shock that he can take with a playful 
attitude. Obscene jokes in general produce greater laughter than other 
jokes, and for this same reason; they are shocking beyond the limits of 
most of the other kinds of humor. 

It is interesting that similar conclusions were reached by Lund in an 
investigation of crying and weeping.* He makes the followng statements: 

Observations made at funerals again show the value of a pleasure stimulus and 
the extent to which weeping in such situations represents a mingled emotional state. 
Reference by the minister to some desirable trait in the character of the deceased 
or to some heroic incident in his life produced marked emotional effects and increased 
lacrimation. . . . Even in connection with privation and loss, then, a pleasure element 
or a redeeming feature introduced in the midst of the generally depressing circum- 
stances serves to release the flow of tears." 

Neither sorrow, dejection, joy, nor elation, when occurring in pure form, is very 
effective, if at all, in producing the lacrimal discharge. This discharge appears 
typically when a depressing or otherwise unpleasant situation gains a redeeming 
feature, or when tension and unpleasant stimulation are followed by pleasant or 
alleviating stimulation * 

While weeping is primarily associated with sorrow appatently the situa- 
tion most effective in producing actual tears is a double situation which 


* F. H. Lund, Why do we weep? Soc. Psychol, 1, 1930, 136-151. 
"Op. cit., 146. Op. cit., 149. 


. 


AN ANALYSIS OF HUMOR AND LAUGHTER 85 


creates sorrow and at the same time induces an opposite kind of response. 
It is in like manner that primary laughter is associated with joy and play- 
fulness, as Darwin has pointed out, but that a playful appeal alone is not 
adequate to produce laughter (except in children). With adults the typical 
funny situation is one providing a playful appeal plus an antagonistic 
response to reénforce it. 
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AN EXPERIMENTAL AND THEORETICAL ANALYSIS OF 
FINE MOTOR SKILLS 


By RoBErT H. SEASHORE, Northwestern University 


A survey of current experiments on individual differences in motor 
skills reveals the inadequacy of any single theoretical interpretation and 
the need for an eclectic examination of all theories, both qualitative and 
quantitative. The present paper reviews these theories, together with an 
evaluation by means of data from a number of experiments previously 
unpublished. It also provides a background for the more refined statistical 
analyses by modern factorial methods for two new and more extensive 
experiments by Buxton? and Seashore, Buxton, and McCollom.? 

The major aspects of the problem are as follows: I. The principal varia- 
bles: speed, strength, and precision. II. The secondary variables: gross 
vs. fine codrdinations in each of the primary variables. III. The size or 
magnitude and stability of individual differences. IV. The nds of fac- 
tors underlying or determining individual differences. V. The quantitative 
organization of abilities into (A) general, (B) group, and (C) specific 
factors. 

I. PRINCIPAL VARIABLES 


Every motor skill involves three variables: speed, strength, and pre- 
cision or steadiness. Any given skill ordinarily emphasizes only one or 
two of the variables and is classified on the basis of this emphasis, e.g. 
speed of reaction, high speed precision. Most experimental results em- 
phasize speed. What little is known regarding strength and precision in- 
dicates that individual differences in these two fields may not accord 
with those now shown for speed. 


II. SECONDARY VARIABLES 


All skills probably involve the action of entire body, but some em- 
phasize the gross codrdinations of large muscle activities, e.g. athletics, 
while others emphasize the finer codrdinations, e.g. manual skills. Here 
again the results suggest that the organization of individual differences 
may not be the same for both fine and gross codrdinations. Our results 


* Accepted for publication January 29, 1939. 

*C. E. Buxton, The application of multiple factorial methods to the study of 
motor abilities, Psychometrika, 3, 1938, 85-95. 

*R. H. Seasho re, C, E. Buxton, and I. N. McCollom, Multiple factorial analysis 
of fine motor skills, (in press, this "JOURNAL). 
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concern primarily the fine codrdinations, including those emphasizing 
either speed alone or precision at high speed. Strength and steadiness tests 
are brought in only incidentally in the studies which have appeared to 
date. 


III. MAGNITUDE AND STABILITY OF INDIVIDUAL DIFFERENCES 


The study of individual differences may be thought of as a secondary 
factor in the prediction of results according to the general laws or princi- 
ples which describe the primary or central tendencies of psychological 
activities. The importance of individual differences depends primarily 
upon two factors, viz. their size and stability in relation to ordinary 
amounts of training. The practical question of differential psychology is 
always “‘can we save time and energy in the development of a skill by 
selecting personnel on the basis of short samples of behavior, and training 
only these persons rather than by attempting to train all candidates for 
a given type of work?” Having determined the importance of individual 
differences from a study of their size and stability, we next have to con- 
sider the relative importance of selection, of work-methods and working 
conditions, and of training. These variables shift according to the nature 
and interrelations of the underlying factors such as biological capacities, 
adoption of behavior patterns, and refinement of these patterns by train- 
ing. 

IV. NATURE OF THE UNDERLYING FACTORS 

(A) Biological capacities. For a given set of stimuli (including in- 
struction) designed to produce a given response (skilled act)* we find 
that different individuals will produce different results. These individuals 
are known to vaty in body-build, sensory acuity, and in other basic ana- 
tomical and physiological aspects which might explain the differences in 
psychological performances. In the field of physics we have a useful anal- 
ogy by which the structural characteristics of a machine, e.g. the size of 
a pump cylinder, determine its maximum output or capacity. In physics 
the formulae are reversible, that is we can either predict the performance 
from the structural characteristics, or vice versa. 

In carrying over this structure-capacity analogy to psychological performances 
two complicating factors appear. (1) We have so far been able to measure. only 
a few of the gross structural variables, and these which have been measured are 
usually found to be relatively unimportant in relation to individual differences in 


performance. We are therefore forced back to the hypothesis that performance 
is determined by some other biological factors as yet unmeasured, or even un- 


* The term skill is here used to represent any degree of efficiency in an act. 
‘The evidence for this lack of correspondence between structural and functional 
characteristics is reviewed by D. G. Paterson, Physique and Intellect, 1932, 304. 


5 
— 


88 SEASHORE 


known. Capacity is thus usually an inference in psychology, not directly demon- 
strated. (2) Human organisms differ from the ordinary non-living machine in the 
fact that humans can function in many different patterns of movement, whereas 
the machine usually operates in only one pattern—or at most a few patterns and 
even then in quite definite ways. These modes of performance (behavior patterns, 
work-methods) are of varying appropriateness and efficiency, hence the human 
performance depends upon the way of acting as well as the individual's structural 
limitations. The importance of these variations in work-methods has so far been 
little recognized in differential psychology.’ For the present, therefore, we must 
simply emphasize the fact that capacity cannot be accurately inferred from psycho- 
logical performances until we know the importance of the third variable, work- 
methods. Differences in biological capacities have not then been demonstrated to be 
the major determinants of differences in performance, either by direct measurement 
or forced inference. Nevertheless it is advisable at least to consider some of the 
possible biological bases in order to know what to look for in further analyses. 
Effectiveness in performance may be correlated with individual differ- 
ences in anatomical and physiological capacities of single cells, organs, 
and the body as a whole. Thus in skills emphasizing precision of move- 
ment the sensitive cells of the receptors may vary as to their physiologi- 
cally determined thresholds for qualitative, intensive, and temporal aspects 
of stimuli. The sense organs, e.g. the eye, may vary as to the number 
and areal distribution of the sensitive cells, and in the structure as a 
whole as it produces freedom from distortion. The cells of the nervous 
system may also vary in thresholds due to their physico-chemical constitu- 
tion, and the number, size, and specialized structure of fibers might also 
be important. The muscle fibers likewise vary in threshold of excitation, 
and the musculature as a whole may exhibit a relation between its delicacy 
in codrdinated movements and ‘its shape, the number, and proportions 
(cross section and length) of fibers. For the organism as a whole there 
might be certain reflex circuit mechanisms such as that giving postural 
balance, reciprocal innervation in antagonistic muscle balance, and basal 
metabolic rate. 
In skills emphasizing speed, the same factors might be operating, his 
a low refractory period and possibly larger numbers of cells to permit 
stronger and, therefore, faster stimulation of the effector movements. 
Skeletal leverage and the ratio of muscle-fibers to load moved may also 
be important here. Secondary factors might be the effectiveness of the 
nutritional, respiratory, and vascular systems in supplying energy and 
removing waste products. Glandular sufficiency is probably another im- 
‘portant variable as an activating agent for the other tissues. In skills 


5A 1 by the writer summarizes the widespread evidence for this hypothesis 
in all fields - individual differences, including the sensory, affective, and intellectual 
as well as motor processes. R. H. Seashore, Work methods: A neglected factor under- 
lying individual differences, Psychol. Rev., 46, 1939, 123-141. 
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emphasizing strength, no additional factors would seem to be essential in 
the receptor and neural structures but the number and size of muscle-cells 
would probably be of greater importance. 

It will be recognized here that nearly all of these correlations are 
speculative inferences from physiological experiments on excised fibers, 
or rough observations on the importance of gross body structures. They 
represent, at most, suggestions for numerous research problems rather 
than any well established biological foundation for differential psychology. 


(B) Specific training. One of the earliest and most frequently con- 
firmed observations on individual differences is that extended amounts 
of specific training on the skills themselves do not obliterate the differ- 
ences, but may in fact increase their magnitude. Furthermore, the inter- 
correlations between initial and final standings on the learning curves of 
motor skills show a reasonably high degree of stability or reliability of 
the measures. 

Examples are: the studies of simple and serial reaction reported by Farnsworth, 
Seashore, and Tinker,* the learning study in motor rhythm by Seashore;" studies on 
steadiness by Belton, Blair, and Humphreys,* and on tapping, spool packing and 
pursuit tests by Buxton and Humphreys.” 

Even where the absolute improvement in a skill is relatively great, the 
relative improvement within the ranks of the group tested is frequently 
minor in nature. To summarize, differences in amount of training on a 
given skill have been shown to account for a part of the measured differ- 
ences in attainment, but still leave a large proportion of the variance to 
be explained on other grounds. 


(C) Transfer. As the next most logical explanation it has been argued 
that some of the variance not attributable to differences in amount of 
specific training may be due to transfer of training from qualitatively 
similar activities. Thus it might be expected that differences in speed of 
tapping and serial discriminative finger reactions might be traceable to 
training in typing, piano playing, and similar skills. In a prevous study 
the writer did not find this to be the case.?° In motor skills, as elsewhere, 


°P. R. Farnsworth, R. H. Seashore, and M. A. Tinker, Speed in simple and serial 
action as related to performance i in certain “intelligence” tests, Ped. Sem., 34, 1927, 
537- 551. 
: *R. H. Seashore, Studies in motor rhythm, Psychol. Monog., 36, 1926, (no. 167), 
142-189, 
* W. Belton, J. R. Blair, and L. G. Humphreys, Effects of practice upon meas- 
ures of steadiness, Ps Pet Bull, 31, 1934, 591. 
°C. E. Buxton and L. G. Humphr eys, The effect of practice upon intercorrelations 
in motor skills, — 81, 1935, (no. 2105), 441-442. 
*R.H. hore, Individual ‘differences in motor skills, J. Gen. Psychol., 3, 
1930, 38-65. 
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transfer of training is usually found to be rather ineffective, especially for 
relatively short experiments on adult Ss. 

Several other considerations should be mentioned here. (1) On logical: grounds, 
transfer might be more effective at earlier ages when each of the skills is just being 
introduced, and when the practice period is longer in proportion to the total of 
previous experiences in habituation to such activities. (2) Even in the case of 
adult Ss, a relatively low transfer effect may be cumulative from a number of 
sources and thus become important over a period of time. (3) As Cox has shown,” 
a given amount of time devoted to the acquisition of skill in a factory assembly 
line produced little or no transfer, whereas the same amount of time devoted to a 
study of efficient work-methods on such skills produced a very significant transfer 
to other industrial skills. Furthermore the transferred advantage continued to become 
even greater as further practice on the new skills continued. To summarize: transfer 
from ordinary types of rote training is rarely found to be important except when 
cumulative from a number of sources and over a considerable period of time. A 
more intelligent type of training on work-methods does, however, produce a significant 
transfer in even a short time, and may facilitate still further gains on the new 
activity with further practice. This, however, is a very specialized type of explanation 
which is important in itself, and is treated in the next heading. 

(D) Work-methods. The importance of work-methods has recently 
been reviewed,’? hence it may suffice here to summarize briefly the prin- 
ciples involved. A given organism having various biological capacities 
for work may utilize these capacities in a variety of work-methods, each 
method emphasizing the use of certain body structures and varying greatly 
from other methods in its degree of effectiveness. Thus a biological 
capacity which presents a physiological limit for one work-method may 
be of little or no importance for another work-method, as was pointed out 
long ago in the early learning studies of Bryan and Harter.'* Following 
the selection of an initial work-method or set of work-methods, further 
progress may take place by the substitution of still more efficient work- 
methods or by the improvement of details through cue reduction and over- 
lapping of component activities in the initial work-method. These methods 
are frequently not understood by the skilled performers who use them, but 
the applied sciences of industrial motion study and athletic coaching are 
well known examples of the efficacy of analyzing and training for the 
most efficient work-methods in their respective fields. 


V. INTERRELATIONS OF ABILITIES 
The term ability is here operationally defined to mean the present 


* J. W. Cox, Manual Skill: Its Organization and Development, 1934, 294. 

*R. H. Seashore, op. cit., Psychol. Rev., 46, 1939, 123-141. 

* W. L. Bryan and Noble Harter, Studies on the telegraphic language: The acqui- 
sition of a hierarchy of habits, Psychol. Rev. 6, 1899, 374-375. 
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measured performance of a person under standard conditions of instruc- 
tion, demonstration, and practice. It is simply what a person is able to do 
at a given time, usually after a practice-period long enough to approach 
maximum effectiveness. A good deal of information is available on such 
measurements and their intercorrelation. The results from various studies 
are reasonably consistent, but the interpretations are often at variance with 
the main body of data and in accord with certain preconceived hypotheses, 
e.g. belief in a single general (motor) ability, and ideas usually derived 
from or similar to those now current in intelligence testing. These theories 
as to the organization of human motor abilities are subject to statistical 
evaluation, and constitute the major interest of the present paper and of a 
second to follow.1* We may now present a brief outline of the prircipal 
hypotheses and the most important types of evidence for and against each 
one. For every hypothesis considered we shall give (1) a general ex- 
planatory statement, (2) the type of evidence required for its substantia- 
tion, and (3) the actual evidence available. 


(A) General motor factor. (1) According to the hypothesis of a gen- 
eral motor factor there is a factor or set of factors common to all motor 
skills. Individuals who rank high in one skill tend to rank proportionally 
high in others. The nature of the factor is usually assumed to be a varia- 


tion in some anatomical structure or physiological function or both. 

(2) If this is true, there would be significant positive intercorrelations 
between scores on various tests of motor skill, above and beyond that 
which could be attributed to other factors such as intelligence, motivation, 
or other not strictly motor variables. A general factor should not be 
analyzable into group factors which partially overlap one another. 

(3) The usual findings with tests of motor skills are that for a given 
age-range and with tests having reliability coefficients or r 14 — 14 = 0.75 
to 0.95 (not stepped up), the intercorrelations cluster about the central 
tendency of +0.15 to +0.25. This degree of commonality is so low as 
to be insignificant, and in fact is not even as high as might be expected 
from motivational factors alone without any general motor factor. Correla- 
tions with intelligence test scores are usually insignificant, whether 
negative or positive. Likewise the minute amount of commonality might 
equally well be attributed to slightly overlapping narrow group factors, 
such as are found by Thurstone’s method of factor analysis. 


As a variation of this hypothesis it might be assumed that children start out with 


“R. H. Seashore, C. E. Buxton, and I. N. McCollom, op. cit. (in press, this 
JOURNAL). 
*R. H. Seashore, op. cit., J. Gen. Psychol., 3, 1930, 38-65. 
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a general motor ability which becomes gradually differentiated with further ana- 
tomical development and training, both formal and informal. This highly reason- 
able hypothesis is negated by the fact that in successive experiments on observers 
at the ages of 20, 18, 16, 10, and 6 yr., the writer and his co-workers” found prac- 
tically the same low intercorrelations of the standard motor skills unit tests at all 
ages, while the data of Williams” on 2-yr.-old pre-school children show the same 
general result—specificity (low correlation between tests) at all ages from: birth 
onward. Bayley’s study of the first three years of life reports a slightly greater 
commonality during the first few months, with specificity later on.” Differentiation 
of skilled movements undoubtedly does occur, as can be shown in many learning 
experiments, but at least the differentiation apparently did not follow the same paths 
of differentiation in all people. 


(B) Group factors. (1) The hypothesis of group factors, sometimes 
called basic capacities, is that motor skills may be classified into sub- 
groups (e.g. speed of simple reaction, speed of repetitive action, steadi- 
ness), each group having certain underlying factors in common. 

(2) If such groupings exist we should expect to find from moderate 
to high intercorrelations between tests within a group, and lower inter- 
correlations between groups. The kinds of skills which are observed to 
fall within a group should give some indication of the basis for group- 
ing (e.g. similarities in portions of body involved, or similarities in pat- 
tern of action). The size of the grouping might range from a factor so 
broad as to be almost a general factor, to one which is so narrow as to be 
hardly more than a specific factor, and groups might vary widely as to 
their size. 

(3) The findings in support of this hypothesis may be classified accord- 
ing to the nature of the relationship being measured. $ we may deter- 
mine the importance of similarities in types of movemént by varying that 
while holding constant the principal sense field involved as well as 
the musculature to be employed. 

(a) Similar movements. (i) A group factor of simple reaction-times. Perrin, 
studying 51 college students, reports a correlation of +0.59 +.06 between simple 
reaction to a color stimulus and discriminative reaction to color stimuli, indicating 
the presence of a group factor covering these two tests. Farmer and Chambers,” 
studying small numbers of young factory women, found that simple reaction to light, 


**S. H. Seashore, The aptitude hypothesis in motor skills, J. Exper. Psychol., 14, 
1932, 555-561; R. Y. Walker and R. D. Adams, Motor skills: The validity of serial 
motor tests for predicting typewriting proficiency, J. Gen. Psychol., 11, 1934, 173- 
186; Nancy Bayley, The development of motor abilities during the first three years, 
Monog. Soc. Res. Child Develop., 1, 1935, 1-26. 

* Williams, unpublished study at the University of Iowa. 

cit., 26. 
ern C. Perrin, An experimental study of motor ability, J. Exper. Psychol., 4, 
1921, 24-57. 
* . Farmer and E. G. Chambers, A psychological study of individual differences 
in accident rates, Report No. 38, Brit. Ind. Fatig. Res. Bd., 1926, 1-446. 
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involving a short jump movement to the key correlated from +0.20 £.16 to +0.83 
+.05 with discriminative jump movements to one of a number of keys. The simple 
pressing movement, however, correlated only +0.17 +.16 to +0.47 +.11 with the 
simple jump movement indicating that there may be two groups of simple reaction 
time factors. Slightly higher relationships were obtained by Seashore, Buxton, and 
McCollom.” As further evidence of the limited range of these groupings, it may 
be noted that simple reactions do not correlate with speed of tapping or with serial 
discriminative reactions involving the same sense field (vision) and the same muscu- 
latures, (right hand). This factor could represent then only a rather narrow group, 
far narrower than most psychologists have previously supposed. 

(ii) Serial discriminative action. In a series of studies, Campbell found a correla- 
tion of +0.62 to +-0.65 +.06 between a test calling for arm movements of a baton 
to the corners of a diamond shaped opening, and a four finger-key test which also - 
involved serial discriminative responses to visual stimuli.” The narrowness of this 
group factor is indicated by the finding of Hansen™* and Robinson™ that a four- 
finger serial discrimination-test employing typewritten letters on a regular typewriter 
did not correlate with speed of typing in classes. This is confirmed by the more 
extensive investigation of Walker and Adams™ which showed that neither serial 
discrimination nor tapping, rotary wrist movement, Koerth pursuit, motor rhythm 
or spool packing were predictive of typing speed in high school typing classes (male 
commerce students) at the end of a year of training. Farnsworth, Seashore, and: 
Tinker® also showed that the same serial discrimination test of finger action as 
above was not significantly related to scores on adult intelligence tests, while Beck 
found no relation with reading tests.” 

(iti) Speed of tapping. To anticipate slightly the results of a later study, McCol- 
lom found evidence for two group factors in tapping tests.” The first included simple 
one-plane repetitive movements such as tapping with a stylus or on a telegraph key 
or on a free moving instrument called an oscillometer. The second factor included 
two more complex tapping tests in which a stylus touches two plates (5 in. apart) 
alternately, or three such plates in a triangular pattern. These movements were much 
larger, and involved two planes of movement and at least a minimum of accuracy 
in hitting the target plates. There was a distinctly lower correlation between the two 
groups of tests. 


Unpublished. 

* Malcolm Campbell, Instrument for measuring the serial reaction-times of large 
muscle groups, this JOURNAL, 46, 1934, 481-483; The “personal equation” in serial 
pursuit performances, J. Appl. Psychol., 18, 1934, 785-792; The cognitive aspects 
of motor performances and their bearing upon general motor ability, J. Exper. 
Psychol., 19, 1936, 323-333; An experimental evaluation of the significance of three 
factors involved in motor performances for general motor ability, #bid., 19, 1936, 
612-620. The term “general factor” as used by Campbell seems to be equivalent in 
meaning to our usage of the term “group factor.” 

* C. F. Hansen, Serial action as a basic measure of motor capacity, Psychol. Monog., 
31, 1922, (no. 140), 320-382. 

™ Unpublished study—cited by Hansen. 

*R. Y. Walker and R. D. Adams, op. cit. 

* P. R. Farnsworth, R. H. Seashore, and M. A. Tinker, op. cit. 

*L. F. Beck, Relation of speed of reaction to intelligence, this JOURNAL, 44, 
1932, 793-795. 

*1..N. McCollom, An analysis of factors determining individual differences in 
speed of simple repetitive motions of the right arm, unpublished M.A. thesis, Uni- 
versity of Oregon, 1932. 
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Both groups were related to a spool peg test in which large-holed, easily grasped 
spools were moved from one row of pegs to another. This test was intentionally 
designed to include a thumb and forefinger grasping movement similar to the 
oscillometer test and a horizontal movement of about the same distance and diffi- 
culty as in the two and three plate tapping tests. 

If this result were representative of the predictability of a complex skill from 
simpler component activities it would afford great delight to students of differential 
psychology, and especially to personnel workers who could then apply the method 
to industrial and other situations and guidance problems. 

Unfortunately, however, the result seems to be extremely limited in its significance. 
The various tapping tests were selected or devised to provide a nearly continuous 
series of slight variations in pattern of movements, so that it is not particularly 
surprising that they did show some relationship. The finding of two group factors 
instead of one should be in fact more surprising to us. 

Further evidence of the limited significance of the group factors in tapping is 
shown by the following facts. (1) Simple tapping speed was only slightly related to 
tremor rate as measured in photographic recording of the movements of the ex- 
tended forearm and finger. (2) Simple tapping is not related to simple reaction-time 
(numerous experiments). (3) The spool peg test was not related to a two handed 
spool packing test, or to any other of a large variety of high speed manual skills. 
(4) The negative results of the tapping test in S. H. Seashore’s study of knitting- 
machine operation,” and Walker and Adams’ study” on typing give further direct 
denial of the predictive significance of a tapping factor in industrial skills. (5) The 
lack of correlation with speed of turning a Miles hand drill indicates that tapping 
should not be given a name such as “motility test” if that implies any significant 
group factor covering all measurements of speed of movements.” 

(iv) Pursuit coérdinations. The writer found the following correlations of 50 
college men for three eye-hand codrdinations involving the pursuit of a moving 
point or target. 

Koerth pursuit-rotor vs. Miles pursuit-pendulum ............ r= + 0.56 
Koerth pursuit-rotor vs. Miles pursuit-meter 
Miles pursuit-pendulum vs. Miles pursuit-meter r=+0.14 

The one significant correlation here warrants further investigation to determine 
whether it represents a stable relationship, and if so, the limits of the tests which 
would fall within such a group factor. The Koerth pursuit-test has not been found 

‘to be significantly related to any other motor skills except in one possible instance 
reported by Buxton.™ It was not significant in the previously mentioned knitting 
machine and typing studies. 

(v) Motor rhythm. In a previously unpublished study, the writer found that 
scores on a motor rhythm-test did not correlate significantly with scores on the same 
apparatus when two other rhythm-patterns were used as stimuli. Seashore’s original 
study on motor rhythm cited significant correlation with a test for discrimination 
of sensory rhythm-patterns.* This seems to conflict logically with the above finding 


”S. H. Seashore, op. cit., 555-561. 

*”R. Y. Walker and R. D. Adams, op. cit. 

*S. H. Seashore, op. cit., 561. 

* R. H. Seashore, op. cit., J. Gen. Psychol., 3, 1930, 38-65. 

*C. E. Buxton, op. cit. 

™R. H. Seashore, of. cit., Psychol. Monog., 35, 1926, (no. 167), 142-189. 
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of low correlations between patterns on the same type of motor codrdination-test. 

Two minor studies on the relation of the Seashore motor rhythm-test to dancing 
ability may be mentioned as indicative of the limits of the hypothetical group factor 
of motor rhythm. The first, performed by the writer's students at the University of 
Oregon, involved the selection of a group of fraternity students who were con- 
sidered best able to judge the social dancing ability of campus girls. The 50 girls 
who were thus designated as distinctly superior were then given C. E. Seashore’s 
phonographic test of sensory rhythm and R: H. Seashore’s test of motor rhythm. 
In comparison with the norms for these tests the average of the superior dancing 
group was equivalent to the 65th percentile in the sensory rhythm-test, but there is 
some question as to whether the norms used do not give results which are con- 
sistently too high. The average score on the motor rhythm-test was equivalent to the 
35th percentile. While this result is clearly contrary to expectations on the hypothesis 
of a group factor in motor rhythm, there may be several sources of error. In the 
first place, the men’s criteria of selection may have been unduly influenced by such 
factors as beauty, conversational ability, and dress, and, as the girls pointed out, a 
girl follows her partner, not the music (!), in social dancing. 

The girl selected as the most outstanding dancer (both social and interpretive 
types) also made the best score ever reported on the motor rhythm-test. 

The second study, by Childers,* attempted to avoid the crrors of selection in- 
volved in judgment of social dancing by studying individual tap dancing. The chil- 
dren studied, members of a private dancing class, were tested on a scale of tap 
routines of gradually increasing difficulty, giving a fairly accurate estimate of their 
attained proficiency. No significant relation appeared between the sensory or motor 
rhythm-tests and the dancing proficiency ratings. 

(vi) Steadiness. According to the hypothesis of a group factor for steadiness, 
those codrdinations which emphasize accuracy (precision or steadiness) while mini- 
mizing speed and strength should cluster together. Such steadiness-tests, in wide 
variety, should intercorrelate moderately or highly, and show correlations with 
speed and strength tests. Actually, Spaeth and Dunham™ report that r = +0.61 
+.11 between Dunlap’s test for precision in thrusting a stylus at holes and rifle 
target shooting for 73 army men ranging from poor to expert marksmen. Extending 
this study, Seashore and Adams™ found that on a multiple standard score of five 
steadiness-tests (postural sway with eyes closed, rifle muzzle sway when sighting, 
hand-tremor, stylus thrusting at holes, and stylus held stationary in holes) a uni- 
versity rifle team of 6 men was superior to all but one of 50 unselected fellow 
students enrolled in R.O.T.C. work. They also found that in spite of several rather 
low test reliabilities all test intercorrelations were +0.45 or higher. The same 
trends were verified in a subsequent study of Humphreys, Buxton, and Taylor in 
the same laboratory.” 

The writer's earlier finding of an r of +0.30 +.09 between precision of thrust 


* H. Childers, The possibility of improvement in motor rhythm through training 
in tap dancing, unpublished Master’s thesis, Univ. So. Calif., 1937. 

*R. A. Spaeth and G. C. Dunham, The correlation between motor control and 
rifle shooting, Amer. J. Physiol., 56, 1921, 249-256. 

*R. H. Seashore and R. D. Adams, The measurement of steadiness: A new ap- 
paratus and results on marksmanship, Science, 78, 1933, (no. 2022); 285. 

* L. G. Humphreys, C. E. Buxton, and H. R. Taylor, Steadiness and rifle marks- 
manship, J. Appl. Psychol., 20, 1936, 680-688. 
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and steadiness in tracing a narrow V-slot may or may not be an exception to the 
above trend, depending upon the representativeness of the coefficient.” In view of 
the encouraging findings on steadiness, which are also corroborated by a moderate 
correlation between various types of postural sway in later studies,” the writer has 
been extending and improving a battery of such tests in order to determine more 
accurately the range in kinds of tests, the closeness of relationship, and the signié- 
cance of this factor. 

Katz," in a minor experiment employing one of the writer's new photo-electric 
devices for measuring steadiness of arm and hand, studied a group of 25 boys in 
the Whittier, California State School for Boys who were picked for “emotional 
instability,” as evidenced by temper tantrums, and other emotional maladjustments. 
In comparison with 25 more institutional boys paired for age and IQ there was no 
significant difference on the steadiness test. Both emotional and muscular stability 
have been referred to a meural basis of unstability but whatever the merits of this 
theory, these results indicate that they obviously do not depend on the same fac- 
tors. 

(vii) Gross muscular coérdinations. Since the present series of studies deals 
primarily with only the finer skills, and especially those emphasizing speed and 
precision, we can only refer here to the work of Cozens,“ McCloy,” and Wendler* 
on gross athletic skills and strength ‘ests, to indicate the possible existence of one 
or more group factors in these areas. Our own data show no significant relationship 
between gross and fine motor speed skills. 

We have thus found that in certain areas such as tapping, a relatively slight varia- 
tion in the type of movement called for will produce very low correlations between 


reliable tests. Types of movement are thus indicated to be one of the variables by 
which group factors may be classified. The detailed study of such patterns constitutes 
the field of motion study, in which psychologists have barely begun to work and 
therefore cannot yet give more exact information on any of our tests. 


(b) Variation of musculature. The experimental study of individual differences on 
tests where only the musculature was varied indicates quite clearly that persons 
who rank high on a given test with, say the right arm, will tend to rank propor- 
‘tionately high on the same test with the left-arm, right foot, left foot, and even 
other musculatures whose structure is such as to make possible a similar action. 
There are of course absolute differences in the speed of musculatures, so that hands 


*R. H. Seashore, op. cit., Psychol. Monog., 35, 1926, (no. 167), 142-189. 

“ H. G. Seashore and G. Koch, Postural steadiness under conditions of muscular 
tension and fatigue, Psychol. Record, 2, 1938, 319-332; R. H. Seashore, C. E. Buxton, 
and I. N. McCollom, oP. cit. (in press, this JOURNAL). 

“B. Katz, An experimental and clinical evaluation of the concept “nervous in- 
stability,” Psychol. Bull., 32, 1935, 538-539. It is not even certain that “emotional 
instability” represents anything more than a qualitative collective term. The study 
of Seashore and Katz on analyzing emotional adjustments into specific mechanisms 
indicates the possibility that such adjustments are interrelated very differently among 
different individuals. 

“F. W. Cozens, The measurement of general athletic ability in college men, 
Univ. Oreg. Publ., Phys. Educ. Ser., 1, 1929, (no. 3), 1-92. 

*E. McCloy, Factor analysis meihods in the measurement of physical abilities, 
Res. Quart. Amer. Phys. Educ. Ass., 6, 1935, 81-85. 

“A. J. Wendler, A critical analysis of test elements used in physical education, 
ibid., 9, 1938, 64-76. 


+ 
q 
q 
i 
q 
4 
q 


FINE MOTOR SKILLS 97 
are faster than the feet, but the relative differences (in terms of ranks) are small. 
The correlations between musculatures are often on the order of r = +0.60 and 
higher as compared to test reliabilities of r 14 — Y/, = 0.80 or higher with the same 
musculature. 

This interesting fact, of which the first clues were given by Reymert,” cannot be 
further elaborated here except to mention the experiments in which it has been 
confirmed; namely, S. H. Seashore’s study. of simple reaction to an auditory 
stimulus,“ Campbell’s studies of serial discrimination to visual stimuli,” and the 
writer's studies of simple tapping and motor rhythm.* 

C, E. and R. H. Seashore have also pointed out a possible explanation of these 
high inter-muscular correlations in the parallel finding of higher transfer of training 
between different musculatures (cross education) than between different patterns 
of movement with the same musculatures.* This of course raises the point as to 
why the differences in transfer occur, and our present hypothesis is that the simi- 
larities in work methods may be the common elements in both cases. 

Strangely enough, these consistently high intercorrelations between musculatures 
afford but little cheer to practical-minded advocates of the hypothesis of biological 
capacities. It will easily be seen that if the aim is to predict the skill of the right 
hand in a given act, there is nothing to be gained by measuring the left hand, even 
when the correlation between them is high. It would be just as easy to measure the 
right hand in the first place, and unfortunately the significance of the measurement 
is usually limited to the specific skill or a narrow group of skills, as previously 
indicated. 


(c) Variation of sensory field. Roughly speaking, the change from one sense 
field to another in producing the stimuli for a skilled response will affect individual 
rankings moderately. Thus Seashore, Buxton and McCollom find the following r’s 
between various types of simple reaction-tests.” Simple ‘press’ reaction, vis. stim., 
vs. same with aud. stim. = +0.55 (N = 50). Simple ‘jump’ reaction (6 in.), vis. 
stim. vs, same with aud. stim. = +0.78. 

The studies of Hansen” on serial discriminative finger movements on typewriter 
keys to four different stimuli showed that serial discrimination to spaced sound 
stimuli correlated only +0.48 +.11 with the same type of movement in response 
to visual stimuli (four different typewriter letters). Campbell reports correlations 
of r = +0.37 to +0.51 +.07 between visual and auditory stimuli on his previously 
mentioned baton movement test of serial discriminative responses." The writer found 
insignificant correlations between visual and auditory stimuli on all three different 
patterns of his motor rhythm tests, but since the visual tests turned out to be too 
difficult for half of the fifty observers the results may not be statistically reliable. 


“M. L. Reymert, The personal equation in motor capacities, Scand. Scient. Rev., 
2 1923, 177-194, 
“s.H. Seashore, The personal equation in simple reaction-times (unpublished 
study with the writer). 
“ Malcolm Campbell, opp. citt. 
“C. E. Seashore and R. H. Seashore, Elementary Experiments in Psychology, 


1935, ew 
H. Seashore, C. E, Buxton, and I. N. McCollom, op. cit. (in press, this 
ansen, op. cit. 
"In an unpublished study. 
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(C) Specific factors. This view simply postulates the existence of cer- 
tain factors which are specific to a single type of :performance. No one 
questions the widespread existence of such factors in all types of tests, 
but their actual importance can only be determined by statistical evalua- 
of any general and group factors. The residual of whatever cannot be 
accounted for in these wider factors is presumably to be explained as due 
to the specific factors (plus errors of measurement as such, but not errors 
due to actual shifting of specific factors from one measurement to an- 
other). The detailed analysis of specific factors is the field of motion study 
experts, such as Gilbreth’s classic example of the improvement of brick 
laying from 16 to 4 movements required per brick. 


SUMMARY 


Correlational analysis of individual differences in sensori-motor co- 
ordinations has indicated the existence of certain group-factors or areas 
within which tests are at least moderately related. Examination of the 
nature of these groupings of tests shows that the boundaries of the 
groups usually cut across those of (1) specific musculature and (2) 
specific sense-fields. 

(1) Specific musculatures. The results with specific musculatures reveal 
(a) that various skilled actions of a given musculature are wot signifi- 
cantly correlated; and (b) that similar skilled actions of different muscu- 
latures (e.g. hands and feet) are closely correlated, that is, it makes little 
difference relatively which musculature is used. 

(2) Specific sense-fields. The results with specific sense-fields reveal 
(a) that various skilled actions involving a given sense-field are not 
ordinarily correlated (b) that similar skilled muscular reactions involving 
different sense-fields are usually at least moderately correlated, i.e. the 
sense-fields make some difference in relative standings but do not obliterate 
them; and (c) that studies of threshold activities of a single sense-field 
have shown in the case of audition that there is no single sense of hearing, 
but rather a series of nearly specific acuities (e.g. pitch, intensity, time). 

Further examination of the groupings of such tests shows that the 
group-boundaries usually mark off a set of very similar patterns of move- 
ment (regardless of musculature), a functional rather than an anatomical 
grouping. 

Additional evidence as to the nature and extent of these group-factors 
will be afforded by the intercorrelations and more elaborate methods 
of factor-analysis of two newer and more extensive experiments to be 
reported later. 
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- SUGGESTIBILITY IN DIFFERENT PERSONALITY TYPES 


By BENGT J. LINDBERG, University of Lund, Sweden 


The problem of suggestibility in different types of human beings and 
under varying experimental conditions is chiefly of interest to theoretical 
psychology. Questions relating to this subject are, however, of direct 
practical importance to the psychiatrist and in fact to every physician for, 
as is well known, a certain amount of suggestion enters into the treatment 
of most every disease. Indeed, in psychotherapy, suggestion is the chief 
aid of the physician. The results of the study reported here are, therefore, 
of practical as well as of theoretical significance. 

In 1935, Ingvarsson and Lindberg published a report of an experi- 
mental investigation of suggestibility in neurotic subjects.1 The material 
was divided into groups in accordance with Sjébring’s diagnostic prin- 
ciples,? which are: that the asthenic, the hysteric, and the manic-depressive 
(syntonic) personality, together with genuine intellectual inferiority, are 
minus variants of four fundamental constitutional factors; namely, 
validity, stability, solidity, and capacity. Thus, subvalidity (V—) means 
a constitutional asthenia; substability (St—), a syntonic; subsolidity 
(So—), a hysteric; and subcapacity (K—), a constitutional intellectual 
inferiority. Sjébring’s theory also admits of plus variants, thus numerous - 
combinations are possible. All of them are thought of as being phenomena 
within different functional areas which vary independently in the biologi- 
cal disposition. 

METHOD AND PROCEDURE 


Test I. Ingvarsson and Lindberg’s investigation revealed that some of the differ- 
ent diagnostic groups showed great dissimilarities in the result obtained. In that 
respect it was found that the simple method they employed was practicable. Their 
test, called henceforth Test I, was arranged so that the patient (S$) was handed a 
tray with 6 glass-stoppered bottles together with a slip of paper on which were 
typed the words “essence of roses, cinnamon, vanilla, lavender, tar, cloves.” S was 
also given written instructions to try to find out which of the odorous substances 
each bottle contained. He was urged to follow the directions very carefully and was 


* Accepted for publication February 1, 1939. 

*C. G. Ingvarsson and B. J. Lindberg, Experimental studies of suggestibility in 
mental disturbances, Acta Psychiat., Kbh., 10, 1935, 77-85. 3 

* For an account of Sjébring’s Individual Psychology, see B. J. Lindberg, Experi- 
mental studies of colour and non-colour attitude in school children and adults, Acta 
Psychiat., Kbh., Suppl., 16, 1938, 89-101; also Erik Goldkuhl, Persénlichkeitsanalyse 
und positive Neurosendiagnostik, Acta Psychiat., Kbh., 11, 1937, 739-748; Psy- 
chische Insufficienszustinde bei Oligophrenien leichteren Grades, Acta Psychiat., 
Kbb., Suppl., 15, 1938, 1-481. 
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then left alone in the room. No time limit was fixed for the test. When S had 
written the result on the slip of paper provided, the test was finished. Only 2 of the 
6 bottles contained one of the odorous substances mentioned. The Ss reporting odor 
from an empty bottle were regarded as suggestible. 

Although the test, arranged in this way, possesses certain advantages, e.g. free- 
dom from the influence of the examiner, it has nevertheless its limitations. It does 
not give a record of the Ss immediate reaction since it permits him to check the 
results as much as he likes. It may, therefore, be suspected that some of the Ss, who 
at the first attempt thought they detected a smell but were unable to identify it, 
cautiously refrained from recording their first impression. In that way the test gave 
values of suggestibility that were too low. : 

Test II. In the present study, performed during 1936-1937, the method was 
modified in certain respects; the most important being that the test was carried out 
by S in the presence of the examiner (E) and under his direct supervision. The 
procedure under the new method, called Test II, was as follows. E placed 6 corked 
bottles of the same size in front of S, these were numbered from 1 to 6, and every 
one contained a pellet of cotton wool, but only bottles 2 and 5 contained an 
odorous substance. E began the test by saying: “You see here six bottles, and I 
want you to find out what odorous substances they contain. The odors are very 
faint and it will not be easy to recognize them. Here is a list of the substances 
concerned. Now read what is printed on the paper.” (On the paper in front of 
S are typed the words “essence of roses, cinnamon, vanilla, onions, tar and cloves.’’) 
When S read the paper, E removed the cork from bottle 1 and handed it to him 
saying, “Please begin, but don’t guess. What do you smell in this bottle?” As soon 
as S responded, E put the bottle to one side and continued with the other bottles 
in numerical order. If § asked any questions in the course of the test as to whether 
he has answered correctly, etc., he is told that any hints would spoil the value of 
the test. 

It was originally intended to employ the test in an attempt to classify the degree 
of suggestibility, so that, for instance, an S who gave 4 incorrect answers would 
be characterized as more suggestible than one making only 1 error. The matter, 
however, was not quite so simple. Several considerations must be taken into account, 
as for instance the two odorous substances actually present in their respective bottles. 
It is conceivable that these odors may have an intensifying effect on the suggestibility 
of some Ss, whereas in the case of others they tended to bring the Ss back into 
the world of reality, sharpen their critical faculty and increase their resistance to 
suggestion. These problems seem to be worth studying more closely, but such an 
investigation would require more material than is at present available if we are 
to obtain a fairly reliable statistical treatment of all the groups involved. In the 
present work I shall, therefore, content myself, as in the previous investigation, 
with including in the suggestible group all those who stated that they detected 
a smell in any of the inodorous bottles, irrespective of the sequence of the 
erroneous answer. The two bottles in the series actually containing odorous sub- 
stances play, nevertheless, an important rdle, as they prevent a doubter from telling 
his fellow Ss that there is nothing at all in the bottles. 

I am aware that in this study the group of ‘suggestibles’ is by no means homo- 
genous. There are certainly several factors influencing the responses of the Ss. 
Among other things, we have to reckon with the possibility that some of them 
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simply guess and in that way state that they have sensations of smell which they 
do not really experience. The Ss, however, gained no advantage by simulating; 
they believed the test was designed to determine their sense of smell,.and they 
were, of course, quite accustomed to undergo all kinds of test in the clinic. We 
may, therefore, venture to assert that those classified here as ‘suggestibles’ did 
really experience a sensation of smell from the objectively inodorous bottles. 

Subjects. The Ss were obtained from .the Psychiatric Department of Malmé 
General Hospital and from the Psychiatric Clinic of the University of Lund. They 
were chiefly cases of slight psychoses and nervous disturbances and all may be 
characterized as neurotic cases. In diagnosing at these clinics an endeavor is made 
to arrive at a characterological diagnosis in accordance with Sjébring’s principles. 
Thus, in addition to the customary clinical diagnosis, we tried to determine the 
type of personality to which every S$ belonged. Practically speaking, it was only 
a question of determining the minus variants included in Sjébring’s system. Besides, 
mixed types there also occurred, as subsolid-subvalid types, and, from a theoretical 
point of view, plus variants, e.g. the superstable type, although they are not yet 
sufficiently defined symptomatologically. 

Mixed types are more difficult to diagnose correctly than the pure types. More- 
over, the various individual characteristics of the former frequently produce very 
unexpected effects, which may render the interpretation of the experimental results 
more difficult. On that account I have selected from my original material, com- 
prising 365 cases, those types of personality which are as pure as possible, that is, 
Ss in whom one of the 4 minus variants predominated. The number of such cases, 
which form the basis of the following analysis of suggestibility, was 159. 

Of the Malmé material I have included only those Ss having only one of the 
signs for subsolidity (So—), subvalidity (V—), substability (St—) or subcapacity 
(K—) in their diagnosis. As I have previously shown,* the diagnostic principles 
at the Lund Clinic are much more subtle; importance being attached even to very 
insignificant characteristics, especially with respect to subvalidity. Therefore, in the 
Lund material I have also included Ss with combined diagnoses, in which a slight 
subvalidity is indicated in addition to the dominating character. 

In order to make the work as accessible as possible I shall use below the familiar 
designations hysteric, asthenic, syntonic, and oligophrenic personality. This is done 
with the express understanding that I attach to these variously defined concepts 
only the meaning ascribed to them in Sjébring’s system of individual psychology. 
Thus, hysteric will here be considered as equivalent to subsolid, asthenic to sub- 
valid, syntonic to substable, and oligophrenic to subcapable. 


RESULTS 


(a) Comparison of the different groups of Ss. Table I gives a survey 
of the suggestibility of the different groups. It will be clearly seen that 
there is a very good agreement between the corresponding groups. I shall, 
therefore, combine the Lund and Malmé Ss and regard them as a single 
unit. Thus it will be possible to obtain figures large enough to permit 
of a statistical analysis. 


* Op. cit., Acta Psychiat., Kbh., Suppl., 16, 1938, 109. 
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In the first place the number of oligophrenics is very small, not more 
than 12 in all. All of them gave incorrect answers. This 100% ‘suggesti- 
bility’ agrees very well with the observations recorded in the literature 
that the degree of suggestibility is greater in a lower degree of intelli- 
gence. As in the previous investigation, the oligophrenics in the present 

‘TABLE J 
DisrriBuTION OF SuGGESTIBLE Cases IN DirFERENT Types OF PERSONALITY 
Personality Lund Se 
No. Ss No.sug.'  % 


Hysteric male 
(subsolid) female 


Syntonic male 
(substable) female 


material also exhibit the highest value of all groups. One must be ex- 
tremely cautious, however, in the interpretation of this result. Oligophren- 
ics have of course more difficulty than other groups in understanding the 
instructions given in the test and are unable to master the situation as 
well. Their incorrect replies may, therefore, be explained in part at least 
by their having misunderstood what was required of them. The oli- 
gophrenics occurring in the material are, it is true, of a mild form but 
their results should not be compared with those of other groups. In the 
following investigation, therefore, the intellectually defective have been 
entirely excluded. 

From Table II it will be seen that there is a difference between the 
results of the men and women; the men constantly showing a somewhat 
higher percentage of suggestibility. This difference has also a certain 
statistical significance, as the mean difference in the three groups is 


TABLE II 
PerceNTAGE OF SUGGESTIBLE AND WomEN AMONG THE DiFFERENT PERSONALITY TYPES 
Personality type Men Women Diff. 


Hysteric 100 77.8 22.2+12.8 

Asthenic 62.2 50 

Syntonic 44-4 25 19.4+15.9 
Maitt.=17.9+ 7-4 


17.8 + 7.4%, i.e. 2.3 times its standard error. In the case, however, of 
the Ss (84 men and 80 women) examined at the Surgical Department 
of Malmé General Hospital, which were employed as comparative mate- 
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rial, conditions were reverse. In that material 59.5% of the men and 
71.3% of the women were found to be suggestible. The difference in 
this case is —11.8 + 7.4%. As no psychiatric examination of this mate- 
rial, with a grouping according to the types of personality, was made, 
the values are of no great significance in discussing the problem of the 
possible difference in the degree of suggestibility in men and women. The 
material must be further increased before this problem can be statistically 
evaluated. An interesting point in this connection is that the values 
obtained in the 1934 investigation (Test I) were approximately the same 
for both sexes. We must content ourselves, therefore, with recording that 
no great difference could be observed between the mode of reaction of 
men and women. 

From Table II it will be further seen that the number of suggestibles 
among both sexes is highest in the hysteric group and lowest in the 
syntonic group. The difference between these two extreme values is sta- 
tistically significant for both men and women separately. For the men the 
difference is 55.6 + 14.4% and for the women, 52.8 + 14.6%. The 
mean difference between the percentage of suggestibility in all hysterics 
and syntonics is not less than 54.2 + 10.2%, thus more than 5 times 
the standard error. 

The percentage of suggestibility in the asthenic group is intermediate 
between the values of the two extreme groups. There is also a statistically 
significant difference between the values for the asthenics and those for 
the subsolids, the mean difference being 32.8 + 8.4%. On the other 
hand there is also a probable statistically significant difference as compared 
with the syntonic group, the difference, in spite of the low figures, being 
21.4 + 9.7%. We are thus able to establish that in this test the three 
groups (hysteric, asthenic, and syntonic personality) were found to react 
in a characteristic manner: the hysterics showing the highest percentage 
of suggestibles, the syntonics the lowest percentage, and the value for the 
asthenics being intermediate between these two extremes. 

(b) Comparison of Tests I and II. As pointed out above, the new 
method should theoretically bring about an increase in the number of 
suggestibles. Table III gives the value obtained with the two tests (Test I 
and Test II). 

The two groups of Ss, it should be pointed out, are not exactly comparable. 
In the 1934 investigation (Test I) the Ss were diagnosed with respect to the 
type of disease (hysteria, asthenia, manic-depressive insanity, etc.), whereas in the 
Lund investigation (Test II) the diagnosis referred to the type of personality. 
Generally speaking, however, the diagnoses coincide. A further dissimilarity is that 
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the ‘normal’ Ss in Test I originated from both the surgical and the medical depart- 
ments while Test II was made only on Ss from the surgical department. That Test I 
was made in other clinics than Test II is of little significance, as the Ss at both 
clinics are homogenous. 


It will be seen that all the values obtained in the earlier investigation 
are lower. In both tests the oligophrenic group shows the highest per- 
centages, the next being the hysteric group. Then the order is reversed 
in that the asthenics, which showed the lowest value in 1934, have in this 
investigation a higher percentage than the syntonics. 


TABLE III 


PerceNnTAGE OF THE Various Types Or Disgase SuGGESTIBLE IN Test I (1934) AND 
Test II (1936-1937) 


Disease Test I 

Hysteria 48 

Asthenia 7 

Syntonia 29 

Oligophrenia 86 

Surg. & med. 27 
The cause of this constant difference is most likely due to the modifi- 
cation in the method. In the later investigation the patients were tested 
on their immediate spontaneous reaction, while in Test I they were able 
to correct their results. That the relatively greatest increase in the number 
of suggestibles is shown by the asthenic group is easily explained. The 
asthenics are characterized, among other things, by their pedantic turn 
of mind, their punctiliousness and frequently scrupulous fear of making 
a mistake. In Test I the asthenics were able quietly to test the different 
bottles and compare them with each other and it is, therefore, quite 
natural that the more they tried to control the results the more uncertain 
they became. That is undoubtedly the reason why the majority of them, 
after careful consideration, finally fastened only on the bottles which gave 
an evident, unmistakable odor. In Test II, this criticism cannot tell to full 
advantage. Being unable to make any comparison and to revise their first 
reaction, the asthenics did their utmost to detect the ‘weak odor’ and 
finally, when they experienced a slight odor, gave their answers. It is 
remarkable how the ambition of the asthenics showed itself in this test. 
They took the task more seriously than any of the other groups, they 
sniffed and cleared their noses before the test began, turned and twisted 
the bottle, held it in different positions in front of their noses, and did 

everything to give the correct response. 
The hysterics, on the other hand, were quicker in their responses, many 
of them smelt the bottle only for a moment and then gave their replies 
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loudly and clearly. In this group, too, the opportunity of revising their 
results, allowed in Test I, evidently put a check on their spontaneity. 
Finally, as regards the syntonics the difference in the method seems 
to have played the least réle. In both tests about a third of the Ss reacted 
to suggestion. Perhaps some difference would also bave been discernible 
in these groups if the material had been larger, but it is also conceivable 
that the syntonic mode of reaction is not influenced by minor differences 
in the method. As far as can be judged, there seems to be justification 
for the view that syntonics are more realistic than any other type of 
personality. They experience the world concretely and realistically. They 
are evidently not so easily suggestible. If they are brought under the 
influence of suggestion, the suggested experience has such a realistic 
value to them that they have no need of reconsidering their decision; if 
they detect the smell of onions in a bottle, then of course there is a smell 
of onions, and there is nothing more to think about. This attitude seems 
to offer a probable explanation of the reaction of the syntonics in this test. 
We are thus able to discover a difference in the mode of reaction made 
in Tests I and II. All groups in Test II show a higher percentage of 
suggestible Ss. This difference is probably due to the change in method. 
In the case of the asthenics in particular, a considerable difference can be 
recorded in the two methods while the syntonics show the least change. 
This different sensitivity to the variation in the method may be associated 
with certain characteristic features—of these two types of personality. 
(c) Relation to bodily types. As compared with the other groups, the 
syntonics showed a much greater resistance to suggestion. Now, if this 
result is due not only to external factors but also to constitutional charac- 
teristics, we are justified in expecting a certain correlation between sug: 
gestibility and bodily type. As is well known, it has been demonstrated 
in various ways that syntonic characters are intimately connected with the 
bodily type that Kretschmer calls the pyknic type. 
Anthropometric determinations, were, accordingly made of most of 
the Ss from the Psychiatric Department of Malmé Hospital. Stromgren’s 
index system, recently introduced, was used.* A plus-index > +0.3 is 


‘Erik Strémgren (Uber anthropometrische Indices zur Unterscheidung von 
K6rperbautypen, Zsch. f. d. ges. Neurol. u. Psychiat., 159, 1937, 75-81) has con- 
structed an ingenious table by means of which it is possible to read directly whether 
a person belongs to the pyknic or the leptosomic bodily type on the basis of his 
bodily height and the width and depth of his chest. In a test (op. cit., Acta Psychiat., 
Kbh., Suppl., 16, 1938, 129), I found a close agreement between my somatoscopic 
diagnosis of bodily types and Strémgren’s index, thus furnishing further confirmation 
PB that his indices are really expressions of those two bodily types of 

schmer. 
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considered here to denote positive pyknic type; a minus-index sS —0.3 
denotes leptosomic type; and an intermediate value o: about +0 fur- 
nishes no sure indication of the bodily type. On the basis of these three 
indices, the Ss were divided (Table IV) into ‘pyknics,’ ‘leptosomes,’ and 
‘indetermined’ bodily types. The pyknics have the lowest percentage of 
suggestibles, 30.4%, while the other two groups have almost exactly the 
same high values, 77.4% for the leptosomes and 77.8% for the inde- 
terminate group. We thus see that there is no difference between the 
leptosomes and the group that is anthropometrically uncertain in this 
respect. Consequently it appears as if the pyknic bodily type is the only 
one here to represent a definite psychological mode of reaction, viz. a 
strong resistance to suggestion. Although the- leptosomes have a high 
degree of suggestibility they do not represent a purer type of suggestibility 
than the indeterminate group. The differences between the value for the 
pyknics and that for each of the other two groups are significant statisti- 


TABLE IV 
PerceNTAGE OF SuGGESTIBLE Ss IN DirFeRENT Bopity Types 
Leptosomes Indeterminate 
S-0.3 +0.25 to —0.25 
84 36 


No. Ss 

% sug. y 77-4 77.8 
cally. The difference between the percentages of suggestibility in the 
pyknic and leptosomic groups is 47 + 10.7% and between the pyknic 
and the indeterminate group 47.4 + 11.9%. These results indicate that 
suggestibility is a constitutionally established factor in personality, and 
they confirm our inference that the syntonic type of personality is the most 
resistent to suggestion. 

In an earlier study in which I investigated the suggestibility of Ss with 
and without a ‘color attitude,’* I found that the ‘color reactors,’ i.e. those 
possessing a ‘color attitude,’ were the least suggestible of the two groups 
and that they were most numerously represented among the syntonics. 
Those results corroborate our present findings and support the view that 
there is a relationship between syntonic personality (substability) and a 
relatively strong resistance to suggestivity. 

(da) Relation between olfactory and visual suggestibility. In the study 
on ‘color attitude,’ the color sensitivity of the Ss was tested with Bos- 
trém’s “tabulae pseudo-isochromaticae.” This test® is similar to Ishihara’s 
and to Stilling’s. It consists of a series of charts, the first twelve of which 


cit., 137. 
G. Bostrém, Tabulae pseudo-isochromaticae, 1935, 1-20. 


SUGGESTIBILITY IN DIFFERENT PERSONALITY TYPES 107 


have figures in other colors than those of the background that may easily 
be read by persons with normal color vision. In addition to these 12 
charts there are others without figures but with similar mosaic patterns 
and backgrounds. These cards are used in color-tests for the purpose of 
detecting dissimulators. They may also, as my experiments have shown, 
be used in tests of suggestibility. My procedure was as follows. After 
presenting the 12 charts with figures to S, he was presented with Chart 
13—-which was without figures. In most of the trials the Ss responded 


TABLE V 


DistriBuTION OF OLFAcTORY SuGGESTIBILITY AMONG THE VISUAL SUGGESTIBLE AND 
Visuat Cases 


Visual non-suggestible Visual suggestible 


Cases olf. sug. olf. sug. 
No. Ss No. Ss te 


No. % 


Surgical 92 59 64.1 14 
Psychiatric 44 34 77-3 12 100 


Total 136 93 68.4 26 96.2 
Diff. =27.8+5.5% 


correctly, i.e. they replied that the chart did not contain a figure, but in 
some of them the Ss reported figures. It is possible, of course, that some 
of the Ss were simply guessing, but I received, in giving the test, a 
definite impression that the Ss giving figures really thought that they saw 
the figures they reported. I am of the opinion that their ‘optical illusions’ 
were due to suggestion and that the suggestive factor in their cases was 
the constant occurrence of figures in the first twelve charts. 

Of 162 Ss examined with both the smelling- and sight-tests, only 26 
(16%) yielded to visual suggestion while 118 (75%) were suggestible 
in the smelling-test. Now, if the report of figures in Chart 13 was really 
an expression of a suggestible tendency, then we should expect those Ss 
to be susceptible to suggestion in the smelling-test. And such was found 
to be the case. Of the 118 Ss suggestible in the smelling-test, 25 (22.2%) 
were also suggestible in the color-test. Of the 44 Ss not suggestible in. 
the smelling-test, only 1 (2.3%) reported a figure in Chart 13. The 
difference between the two values, 19.9 + 4.4%, is significant statistically 
as it is more than 4 times its standard error. - 

Unfortunately, the number of Ss with personality diagnoses examined 
with the visual test is much too small to permit of a division into groups 
on psychological principles. Several of the cases originate from surgical 
departments and have, therefore, not been diagnosed psychiatrically. All 
cases are summarized in Table V, which shows that of the Ss visually 
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suggestible 92.9% of the surgical and 100% of the psychiatric were also 
olfactorily suggestible, and that of the Ss not visually suggestible only 
64.1% of the surgical and 77.3% of the psychiatric were olfactorily 
suggestible. The difference between the percentages of olfactorily sug- 
gestible in both groups, 27.8 + 5.5%, is statistically reliable. 

There appears to be a connection between the tendency to give incor- 
rect responses in the smelling-test and the tendency to discern a figure 
in the unfigured chart of the color-test. The conclusion seems warranted, 
therefore, that the olfactory and visual tests reveal deep-seated aspects 
of personality which seems to be associated with a common factor which 
I have called “suggestibility.” 
SUMMARY 
The results of this study may be summarized as follows. 


(1) Out of 365 cases of slight mental disturbances examined, in which the type 

of personality was determined by Sjébring’s method, an account is given of the 
resuits obtained in 159 cases in which only one of the 4 minus variants predominates. 
In these 4 ‘pure’ types of personality the greatest number of suggestibles was found 
among the oligophrenics (subcapables) 100%, then come the hysterics (subsolids) 
with 86.7%, the asthenics (subvalids) with 56.6%, and finally the syntonics (sub- 
stables) with 35.3%. 
_ (2) In the psychiatric material the males show a slightly higher percentage of 
suggestibles than the females, but in the surgical material (164 cases) the results 
were just the reverse; hence the only conclusion to be drawn is that there is no 
difference in these tests between the mode of reaction of men and women. 

(3) The new method of olfactory testing (Test II) gives throughout higher 
values of suggestibility than the old method (Test I). In both of my investiga- 
tions, the highest and next highest percentage were found among the oligophrenic 
and hysteric groups respectively. On the other hand, in the 1934 investigation 
(Test I), the syntonics showed higher values than the asthenics. These differences 
in the results were expected and may be explained as a consequence of the differences 
in the methods. 

(4) Suggestibility is associated with bodily type in such a manner that the 
pyknics (determined in accordance with a a index) have 
the lowest percentage of suggestibles. 

(5) The incorrect answers in the smelling-tests appear to be mutually related 
to certain incorrect responses in color sense examinations with Bostrém’s pseudo- 
isochromatic charts. These erroneous replies are assumed to be expressions of visual 
suggestibility. 

(6) The correlation between the olfactory and. ‘iia. tests indicate that here 
we have to do with a quality established in the structure of personality, which we 
have called suggestibility. The connection between bodily type and suggestibility 
also indicates that suggestibility (or resistance to suggestibility) is, partly at least, 
constitutionally conditioned. 
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THE MOON ILLUSION AND THE ANGLE OF REGARD 


By ALFRED H. Hotway and Epwin G. Borinc, Harvard University 


To the erect observer the moon appears large at the horizon and small 
in culmination. This discrepancy in the appearance of a constant stimulus- 
object has interested philosophers from antiquity, and the history of its 
consideration has been given elsewhere. That the phenomenon is subjec- 
tive is demonstrated at once by viewing the horizon moon with the head 
and eyes in the position which they assume when a standing observer 
with head inverted regards the-horizon between his legs: the moon then 
seems to be small. The ratio of the diameter of the moon in culmination 
to the diameter of the moon at the horizon has been found in some 


experiments to be about 1: a measurement which, however, includes 
considerable rion ots ey has been that the illusion depends 
upon the position of thé eyes,® and this view has recently received explica- 
tion and Spurr by-Seirar-* She showed with artificial moons (projected 


circles of light) that the amount of the illusion depends directly upon 
the distance of the stimulus-object. For her the amount of the illusion 
was measured by the zenith-horizon ratio as 1:1.2 at a distance of 4 m., 
and it shifted to the ratio 1:2.0 at 33 m., changing by a continuous 
function that was approximately asymptotic to the ratio 1:2.0. It thus 
becomes obvious why the illusion is normally astronomical: there are no 
objects other than the sun, moon and stars which are usually seen by the 
observer at large constant distances and at greatly varying elevations. 
The present paper is a first report of observations which substantiate 
the generalization that the illusion, occurring for distant objects, is pri- 
marily dependent upon the direction of regard—upon the posture of the 
head and eyes. We have devoted this paper principally to establishing the 
fact that the illusion depends upon posture, and thus, following the 
example of our predecessors, we have not separately controlled head and 
eye movements; but we hope to present such an analysis in a later paper. 


* Accepted for publication April 3, 1939. 
*E. Reimann, Die scheinbare Vergrésserung der Sonne und des Mondes am 
Zsch. Psychol., 30, 1902, 1-38, 161-195. 
Pozdéna, Eine Methode zur experimentellen und konstructiven Bestimmung 
der, Firmamentes, ibid., 51, 1909, 200-246. 

*O. Zoth, Ueber den Einfluss der Blickrichtung auf die scheinbare Grosse der 
Guan und die scheinbare Form des Himmelsgewilbes, Arch. f. d. ges. Physiol., 
78, 363-401. 

id E. Schur, Mondtiauschung und Sehgrosskonstanz, Psychol. Forsch., 7, 1925, 
-80. 
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HOLWAY AND BORING 


ASCENDING Moon: ERECT POSTURE. 


Our observations of the full moon were made from the roof of the 
Harvard Biological Laboratories where there is an unobstructed view 
of an eastern horizon. 


O sat erect in a chair, facing the moon (with the median plane of the head 
coinciding with the vertical plane through the moon). O controlled a small projection 
lantern which projected a circular disk of light on a vertical white screen (6 x 6 ft.), 
placed at one side 3.5 m. away, with its center about at the level of O’s eyes. This 
lantern held a film with circular apertures developed upon it, ranging in 50 successive 
frames from a size that would give an image of 3-cm. diameter on the screen to 


@ SEPT. 10, 1938) 
© SEPT 11,1938) 
X NOV. 28,1936—DOTTED LINE 


SOLID LINE 


Fic. 1. APPARENT SIZE OF THE MOON AS A FUNCTION OF ITS ELEVATION FOR 
ERECT AND SUPINE OBSERVERS 
@ = elevation of moon above horizon in degrees. @ = diameter of comparison 
stimulus (circle of light projected on screen 3.5 m. from O) in degrees of visual 
angle. Observers: E.G.B., A.H.H., L.M.H. Erect posture: O is seated, body erect, facing 
the moon, head and eyes elevated as necessary. Supine posture: O lies on back, 
head toward moon, head and eyes thrown back so as to view the moon. The supine 
position approximately reverses the eg for the erect position, and thus rev 
illusion. 
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an image of 30-cm. diameter. The diameters for the 50 frames varied approximately 
in a geometrical series, and the intervals between successive images were small. 
O equated the apparent size of the image on the screen to the apparent size of the 
moon, using binocular regard, looking back and forth from image to moon, and 
moving the film back and forth so as first to bracket the correct equivalent size 
and then to make the equation exact. This final adjustment was a little difficult 
since it involved the comparison of two sizes at different distances, but the bracketing 
procedure enabled O constantly to reéstablish his certainty by viewing at will sizes 
that were obviously too small and obviously too large. Usually O was able quickly 
to narrow his choice to two, or at most three, successive frames. 

The moon itself subtends a visual angle of about 31’. It varies almost 2’ in 
either direction from this mean as its distance from the earth changes. We measured 
the elevation of the moon from the horizon by a porte lumiére, checking the angles 
by reference to tables, and we reoriented O and the apparatus as the moon southed 


during its ascension. 
The two authors (A.H.H. and E.G.B.) and Dr. L. M. Hurvich (L.M.H.) acted 


as Os, 


The determinations of change in apparent lunar diameter are shown 
in the left half of Table I and the left half of Fig. 1. For the erect O, 
as the altitude, a, of the moon increases, its apparent size, @, the angle 
subtended by the diameter of the equivalent comparison stimulus, de- 
creases. The ratio of the diameter of the comparison stimulus for the 
moon at the horizon to that for the moon near culmination (“‘Max. ratio” 
in Table I) ranges from 1.23 to 2.00. Fig. 1, with its smoothed curves, . 
shows the trend. Each reported value of @ is an average of 5 observations, 
and the critical ratios between the first and last point of each function 
are large( only one is less than 18). 

These results are for observations of the full moon on the evenings of 
September 10 and 11, 1938. In Fig. 1 other data for A.H.H. and L.M.H. 
on November 28, 1936 (dotted lines and crosses) are added. When all the 
data are considered together, consistency is seen to be high. The results’ 
of 1938 are consistent with the results of 1936, even in respect of the 
individual differences between the two Os, both for the apparent size of 
the moon and for the ‘maximal ratio.’ For all three Os the functions of 
September 11, 1938, approximately repeat the functions for the preceding 
night, and observations are consistent for data taken a few minutes apart 
(cf. for E.G.B., Sept. 11, 3 with 8°, 27 with 30°, 52 with 55°, and simi- 
larly for the other Os). 

It is seen that these data are consistent with the view that the angle of 
regard is the chief determinant of the apparent size of the moon, although 
the elevation of eyes and head were not separately controlled. The eyes 
can be elevated from the primary position only a little more than 40°, 
but the moon itself, at latitudes north of 40°, is not often seen at more 
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than 60° above the horizon. Thus the “horizon-zenith”’ illusion, as it is 
sometimes called, concerns a difference between no elevation and an 
elevation which is ordinarily so much less than 90° as to be not much 


TABLE I 


AppARENT SizzE OF THE Moon as A Function or Its ELevaTion ror Erect 
AND Supine Os ‘ 
a=angle of elevation of moon from horizon in degrees. = visual angle in — subtended 
by comparison stimulus at 3.5 m., equated in size to moon. o=standard deviation of the 
distribution of @. Erect posture: O seated erect, facing moon. Supine posture: O lying on 
back, head toward moon. Max. ratio= ratio of 6's for maximal and iiaiebars. Every value of 
@ is an average of 5 observations. 


Erect Supine 
Sept. 10, 1938 Sept. 11, 1938 Sept. 10, 1938 Sept. 11, 1938 


a 6 a 6 


09 8 115 (E.G.B. did not make the observations in 
oat the supine position) 

34 2.2.07 
51 


Max. ratio= 2.00 


Max. ratio= 1.23 


greater than the amount the eyes can be raised without movement of the 
head. In the present experiment the regard of the moon at its 60°-cul- 
mination must have involved at least 15° bending of the neck and quite 
possibly more. 

These judgments involve what has been called the “size-constancy” 
phenomenon. The moon, about 240,000 miles from O, subtends an angle 
of about half a degree. The equivalent stimuli, 3.5 m. from O, subtend 
angles that vary from 2.0° to 6.8°, that is to say, their retinal images are 
linearly from four to twelve times as large as the images for the moon. 


i 
A 
a 0 
4 55 2.0 .08 
Max. ratio= 1.90 
an 3.92 20 a. 2H. $34 
31.3.6 .38 a8. 3.9 31 4.8 .14 28 43.9 .20 
3-3 53 3-1 514-7 «33 53. 5-0 .10 
Max. ratio=1.52 Max. ratio=1.71 Max. ratio=1.62 Max. ratio= 1.64 
16 .26 16 4.9 .34 6 49 .09 
51 4.7 .06 st 53 6.7 .27 
Max. ratio= 1.66 Max. ratio= 1.30 Max. ratio= 1.32 
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All the images for the near object are larger; none is smaller. When a 
perceived object changes from far to near, its apparent size increases less 
rapidly than the retinal image. Conversely, if the apparent size remains 
the same, then the retinal image of the near object must be larger than 
the retinal image of the far object. 

In this connection it is interesting to note that the artificial moon in 
use at the Hayden Planetarium in the American Museum of Natural 
History is made to subtend an angle of 1°, twice as much as the real 
moon, and it still looks too small to many people. 


ASCENDING Moon: SUPINE POSITION 


If the elevation of regard from the primary position is the essential 
condition of the moon illusion, then the phenomenon ought to be re- 
versible. For this reason we placed O supine, lying on his back with his 
head toward the moon. 


To view the horizon moon from this position is difficult. Since the eyes can be 
raised only about 40°, the O must assume the awkward position of bending back 
his neck and shoulders about 50°, so as partly to invert his head. The task was 
facilitated on the second night (Sept. 11) by the use of a cot over the end of 
which the head hung down. At neither time was E.G.B. able to assume this position 
without nausea, so that observations from him in the supine position had to be 
abandoned. 


The data for A.H.H. and L.M.H. are given in the right half of Table I 
and the right half of Fig. 1. It is apparent at once that the illusion is re- 
versed under these conditions. The comparison stimulus is small for the 
moon at the horizon and large for the moon in culmination. It is just about 
as small for the horizon with supine posture as it is for culmination with 
the same O in the erect posture; and, conversely, the moon in culmination 
for the supine position is equated by this measurement to the horizon 
moon for the erect position. The ‘maximal ratios’ for the supine posture 
are of the same size as the ratios for the erect posture. 

All the indicators of consistency in the data for the erect posture exist 
with equal reliability in the data for the supine posture. There can no 
longer be any doubt that the illusion depends primarily upon the orienta- 
tion of O to the moon, and is essentially independent of physical variables 
that lie outside of the observing organism. 

The only exception to this generalization lies in the fact that the supine 
O is not so impressed by the large size of the moon at culmination as 
is the erect O by the large size of the horizon moon. Measurement shows 
that the supine O requires just as large a comparison stimulus for the 


114 HOLWAY AND BORING 


equivalent of the moon in culmination as the erect O requires for the 
horizon moon. Unless the supine O also sees the comparison stimulus as 
smaller than the erect O sees it, in spite of the fact that his positional 
relation to it is about the same, then the two moons must be the same 
apparent size. Perhaps here the much discussed effect of adjacent objects 
plays a réle, and the horizon moon and its comparison equivalent are 
contrasted with relatively small objects, whereas the moon in culmination 
and its comparison equivalent are compared only with the huge spaces 
of the heavenly vault. Such a contrast effect could enter into an ‘absolute 
judgment’ of size, without altering the comparative judgment. 


MIRRORED MOON 


Gauss suggested that the moon illusion be tested by projection of the 
mirrored image of the moon to different parts of the sky, and many per- 
sons, including Helmholtz, have tried this experiment with varying suc- 
cess. If the large horizon moon be viewed in an ordinary mirror held close 
at hand, it loses its size and appears quite small. That is the common 
experience. It has been noted, however, that the illusion may be observed 
if the mirror is distant;* and it is obvious that the reflection ought to 
provide the illusion if the mirror can be made irrelevant to the perceptual 
situation, and that the mirror ought to be irrelevant if it is invisible. 


We employed as a mirror a glass plate, 6 x 6 x Y2 in., worked to an optically 
flat surface and aluminized on the front surface from edge to edge. It was mounted 
on a metal plate with narrow blackened clips at the edge, and it was supported by 
a long blackened rod. This mirror was used in the bright light of the full moon, 
on the evening of October 9, 1938, on the roof of the Biological Laboratories. 
At a distance of a half a meter the rod and frame of the mirror were quite obvious, 
and the mirror surface itself, although, being front-aluminized, it provided no 
visible glass, nevertheless seemed to be projected to the plane of its frame. At 5 m., 
however, when reflecting the image of the moon, the mirror and its supports 
disappeared in the darkness of the night, which became especially dark by contrast 
to the brilliant image of the moon. Under these circumstances the illusion, measured 
by the apparent size of the same comparison stimulus as before, was as striking 
as for the moon seen directly. 

The upper half of Table II shows what happened with the mirror only 
about 0.5 m. away from O for elevations of 0° and 90°. This observation 
was difficult because the mirror was visible. O found-that he tended to 
adjust his vision to the distance of the mirror, an adjustment which did 
not cause diplopia for the image of the moon. With effort he could 


*Zoth, op. cit., 363-366; Schur, op. cit., 69. ‘ 
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manage to gaze through the mirror to a distant moon, and, when regard — 
thus became more distant, the apparent size of the moon increased. The 
observations in the table are all for such distant regard. Although the Os 


TABLE II 
APPARENT SizE OF THE MirrorED Moon As A FUNCTION OF THE ELEVATION OF ITs IMAGE 


d= distance of mirror from O in meters. a 

in degrees. 6= visual angle in degrees su y comparison stimulus at 3.5 m., equated 

in size to moon’s image. o= standard deviation he distribution of 6. Erect posture. Ratio 
=ratio of 6's. Every value of @ is an average of 5 observations. October 9, 1938. 


A.H.H. L.M.H. 
6 o 
6.4 
4-7 ° 
Ratio= 1.5 
73 +29 


° 
Ratio= 1.5 


Qa 
° 
go 


were not satisfied with these difficult observations, the ratios show that 
the illusion occurred almost in its maximal amount. 

The lower half of Table II gives the data when the mirror was some- 
what more than 5 m. away from O. We did not find it practicable to 
raise the mirror 5 m. above the roof on which we were working, but 
we could clamp the mirror to a stool on top of a chair on top of a 
chimney, and thus we obtained a maximal elevation of 38°. These obser- 
vations, with the supports of the mirror invisible in the dark, simulated 
closely the direct observation of the moon, even to exclamations of sur- 
prise called forth by the projection of the lunar image to the horizon. 
Actually the ratios tend to be slightly larger than those obtained with 
the real moon (Table I)—as perhaps they ought to be, since in these 
observations the O was instructed to elevate his eyes without raising 
his head. 

We conclude, therefore, that this illusion can be studied independently 
of the natural elevation of the moon by the use of a front-surfaced, 
optically flat mirror, if the support is invisible and if the mirror is placed 
at a distance of more than 5 m. The moon’s image should in this way be 
projected against the sky. If it is protected against a near visible object, 
the image is seen more readily at the distance of the object than in the 
sky through a hole, as it were, in the object. 


CONCLUSION 
The moon illusion is a function of the angle of regard as referred to 
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the body as a frame of reference. When O shifts from an erect to a 
supine position, the illusion remains constant with respect to O’s body 
and is reversed with respect to the earth. Thus the moon appears large 
with regard in the primary position, and the supine O sees the moon 
smaller at the horizon than in culmination.® 


® We are continuing the observations, controlling separately the movements of the 
eyes and head. We find that we can work with the sun by using a dense filter 
close to the eyes, much too close to be fixated. The filter excludes the sight of all 
other objects, and on a clear day the size illusion for the sun is striking. 
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A METHOD OF INDUCING FRUSTRATION IN HUMAN 
SUBJECTS AND ITS INFLUENCE UPON 
PALMAR SKIN RESISTANCE 


By G. L. FREEMAN, Northwestern University 


The growing interest in ‘frustration’ as an experimental problem has 
resulted in the development of various methods for inducing the condi- 
tion, As mentioned in a recent symposium on the topic,’ these range all 
the way from depriving some drive or inner ‘craving’ of its usual means 
of consumation to move acute interference with satisfaction by sudden 
thwarting of goal directed activity. Practically none of these methods have 
utilized human subjects, and the most typical one—the positive—negative 
conditioning of Pavlov,? has been limited exclusively to anima! experi- 
mentation. This paper describes an adaptation of the Pavlovian method- 
ology to human subjects and indicates that as the sensory discrimination 
becomes more difficult, breakdown of differentiated performance occurs 
and bodily reactivity rises. 


METHOD AND PROCEDURE 


In the Pavlovian experiment, a dog was conditioned to discriminate between 
different visual patterns; the presentation of a circle of light was always followed 
by food, while the presentation of an elipse of light was not. Thus the circle became 
a positive conditioned stimulus to salivation and the elipse became a negative 
conditioned stimulus, inhibiting salivation. As the elipse was made more and more 
nearly circular differentiation finally broke down, and, after a period of negative 
reaction, behavior passed over into continual excitement—even in connection with 
stimuli previously discriminated. 

To adapt this general method of frustration to human subjects, the motivating 
condition has been desire to escape shock rather than desire for food. The subject 
is trained to make finger reactions with right or left hand, signaling whether the 
second of a pair of near-threshold visual stimuli is lighter or darker than the first. 
Failute to react within 10 sec. following presentation of the second stimulus is 
punished by shock and so are wrong responses. As with Pavlov’s dog, the experi- 
mental series begins with stimulus-pairs widely separated in degree (of brightness) 
and continues to narrow down the separation until both members of the pair are 
alike. There are 30 stimulus-pairs in the series and these are presented by means of 
a newly developed visual thresholdmeter.* Since the frustration here developed is 


* Accepted for publication May 27, 1939. 

*§. Rosenzweig, The significance of frustration as a problem of research, Char. 
& Person., 7, 1938, 126-128. 

*T. P. Pavlov, Lectures on Conditioned Reflexes, 1928, 328. 

*R. M. Simpson and G. L. Freeman, An instrument for determining visual thresh- 
olds (in press). 
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of a mild variety compared with that in the dog, the experiment is arranged to test 
for its effects in the following manner. As soon as S makes 3 consecutive failure- 
reactions, without announcement he is shifted back to the beginning of the dis- 
crimination series, and whenever three consecutive failures are made again the 
shift to easier problems is repeated. 


RESULTS 


Practically all of the Ss (30 undergraduate men) who served in these 
experiments ‘failed’ before the end of the 30 trials, and as they were 
returned to the easy discriminations in the first part of the series, differen- 
tiation had become so disturbed that failure-reactions tended to appear 
earlier than on the first presentation. This trend toward disorientation as 
the problem becomes too difficult was borne out by work with several Ss 
in an analagous problem requiring the discrimination of tachistoscopically 
exposed nonsense figures. In both situations, as shown by the detailed 
treatment of results, there was breakdown of specific differentiations, and 
a detailed analysis of results obtained with sensory discriminations shows 
the concurrent rise in general bodily excitement, indicated by decreased 
palmar skin resistance. 

We present below, in Table I, the number of discrimination problems 
completed by every S before making 3 failure-reactions in each series, 
together with the average reaction-time and resistance changes of each. 

It will be seen from the table that more problems are completed in the 
first series than in later ones: i.e. that S ‘breaks’ more quickly on easy 
discriminations following failure with difficult ones. This disorientation 
is accompanied by an increase in general bodily excitement (decreased 
skin resistance), especially significant because increased practice in the 
later series should favor decrease in excitement. While average reaction- 
time is not notably affected, there is some indication of delayed reactions, 
increased variability, and more erratic performance on later tests. Sub- 
jective reports confirm the effectiveness of forced reaction to nearly equiva- 
lent stimuli in developing ‘frustration,’ and results on 10 Ss repeating 
the tests with higher order ‘concept’ discriminations substituting for 
sensory differentiation showed a similar trend. 

Just as in other frustration studies, our results show individual differ- 
ences in ability to withstand the experimental condition. As an expression 
of this ability we have taken the ratio between number of problems 
attempted before reaching the failure criteria in Series 1 and number 
attempted in Series 2. According to this measure, the person with the 
highest percentage retention of discriminatory ability, 7.e. who attempted 
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as many problems in Series 2 and in Series 1 before reaching the failure 
criteria, would be the most stable individual. The neurotic, unstable person 
on the other hand would be so disturbed by the more difficult problems 
near the end of Series 1, that even when put back upon easy problems 
(in Series 2) he would fail almost at once to react correctly. 


TABLE I 


Numer or DiscrIMINATION-PROBLEMS COMPLETED BY Every S BEFORE FAILING, 
WITH THE AvERAGE REACTION-Time (R-T) AND Patmar ResisTaNce 


(Reaction-times in sec.; resistance in 1000 ohms) 
Series A ‘Series Cc 
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-42 
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Significant correlations are found between the percentage of discrim- 
inatory retention and physiological indices of frustration. While the rela- 
tion between disturbance in performance and mean resistance level is 
very slight, the palmar recovery quotient is very revealing. This measure- 


*G. L. Freeman, Toward a psychiatric plimsoll mark; physiological retovery 
quotients in experimentally induced frustration, J. Psychol., 8, 1939, 247-252. 
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Prob. PSR Prob. R-T PSR Prob. R-T PSR | . 
17 39 15 97 38 17 64 39 
12 9 9 57 8 10 12 
Il 18 2288 15 8 15 14.5 | 
9 39 15 36 191.98 33 | 
14 10 71 «1.17 "2 | 
16 73 11 73 13 2.05 73 | 
Io 20 49 9 45 10 1.61 44 
II 20 34 19 31 25 
12 5 17 7 17 
13 20 15 6 15 10 2.68 .. 36 
14 21 120 6 120 9 2.22 113 | 
15 9 55 6 55 9 2.13 55 
16 5 _ 10 9 2.81 
17 10 "6 14 80 14 
18 19 20 11 19 7 76 20 
19 9 19 10 17 9-938 17 
20 17 43 3.63 38 7 «3.38 30 
21 15 88 6 1.40 85 6 1.20 85 
22 12 66 6 1.23 62 6 1.25 61 
23 20 15 9 +24 It 6 -16 11 
24 14 123 11 1.20 130 6 1.27 124 | 
25 9 20 4 3.01 20 4 2.88 20 
26 9 109 4.96 118 4.34 108 
27 9 27 8 2.69 20 4 3.31 20 
29 15 87 12 861.84 "8 160° 84 
30 20 28 II 3.46 24 6 2.50 26 
Av. 85 14.5 3.32 84 13.2 2.88 77 
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ment is obtained by the percentage of return to the preéxperimental re- 
sistance level following conclusion of the discrimination trials. Previous 
work has shown that this measure correlates highly with such indices of 
neurotic behavior as inability to inhibit micturition, electric shock, and 
low ratings on neurotic inventories.® 

Since problems of increased difficulty were used to induce frustration 
and since there was an increase in palmar secretory activity with increased 
difficulty,® it might be argued that it is unnecessary to add frustration as 
a factor influencing greater bodily activity. This conclusion would be in 
agreement with the report of Davis,” who found that the level of muscular 
activity for failures on a given problem was not significantly higher than 
that for successes. Our results are similar to Davis’ on success and failure; 
however, the way in which our problem was set up favored increased 
bodily activity on problems not intrinsically difficult if they follow difficult 
ones. While no sharp break in reactivity records which might be taken 
to indicate the occurrence of frustration was found, it is possible that 
the ratio of the level of reactivity to the level of difficulty might provide 
a criteria of frustration distinct from difficulty as such. 


- Loe. cit. 
*W. Giese and G. L. Freeman, The relationship between task difficulty and 
ar skin-resistance (in press). 
*R. C. Davis, The relation of muscle action potentials to difficulty and frustration, 
J. Exper. Psychol., 23, 1938, 141-158. 
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NOTES AND DISCUSSIONS 


DUALISM IN PsYCHOLOGY 


“What psychology strives to do, all that it could ever want to do, is to explain 
the self in terms of physiological conditions, among which those responsible for per- 
ception and memory would play a significant réle.’* With this statement in a recent 
book on the logic of modern psychology, few psychologists today would have any 
serious quarrel. Except that those who believe that the primary concern of the science 
is with such distinctively human activities as observation, memory, thought and 
voluntary action would make one important reservation, This is that these so-called 
higher activities of man (the traditional subject-matter of psychology) should first 
be thoroughly studied for themselves, introspectively and behaviorally, as an essential 
preliminary to any attempt to discover their organic conditions and causes. They 
would hold that the sound order of procedure is to begin with an examination 
of the products of these mental activities and (having increased our understanding of 
these), then to investigate the processes involved in their production, and, finally, 
to discover if possible their causes and conditions in the human organism. The 
methodological warrant for this procedure, and for regarding objects as products 
of psychological activity, has been clearly stated by Madison Bentley, who writes, 
in discussing the approach to psychology, “Where the physiological functions con- 
stantly refashion and reconstruc: the living body, the psychological functions fashion 
and reconstruct knowledge, conduct, society, and the universal theatre of objects, 
events, desires and values.” 

The justification, methodologically speaking, for following this order from final 
product back to original sources appears obvious; yet it is scarcely an exaggeration 
to say that just the opposite order has been followed by many investigators in psychol- 
ogy, who have assumed from the beginning what the organic conditions, the true 
causes, of human behavior must be. They may in fact be said to have begun with 
a preconception as to the nature of these physiological processes and how they operate, 
i.e. as chains or series of events in necessary (causal) sequence. Because it agreed 
with, and confirmed, such preconceptions, the reflex theory—which represents all 
neural activity as taking the form of straight-line, reflex-arc conduction—made a 
wide appeal and gained ready acceptance in psychological circles. Starting with such 
a conception of the physiological, and particularly the neural, conditions of human 
behavior, these psychologists give serious attention and detailed study only to those 
aspects of man’s mental activity which can be correlated with these preconceived 
organic causes. To one committed to this mode of attack on the problems of psychol- 
ogy, it might well seem that “for scientific psychology, the descriptions of man’s 
higher activities are relatively unimportant.” Indeed, if we agree that explanation in 
psychology must be in terms of physiological processes, and if, in the second place, 
we admit that the line between the physiological and the physical” retains a verbal 
existence but in every other respect has vanished,” it may be hard to see how such 


*C.C. Pratt, The Logic of Modern Psychology, 1939, 39. 
*M. Bentley, The New Field of Psychology, 1, 1934, 17. 
* Pratt, op. cit., 29, 167. 
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a conclusion can be avoided. The detailed and apparently distinctive characteristics 
of the higher mental activities are not only unimportant psychologically but irrelevant. 

The penalty for thus reversing the logical order of investigation would naturally 
be incompleteness and inadequacy of explanation. That this was the penalty actually 
' paid seems to be the lesson of much of the progress made in psychological explana- 
tion during recent years. Explanation of perception was essayed in terms of sensory- 
motor integrations resultant upon conditioning, habit-formation, and the preparatory 
motor sets they induced under the influence of factors governing organic drives. 
The ‘gestalt’ psychologists, however, have shown the equal importance of a radically 
different group of factors; configurational tendencies, functional schemata, and 
socially standardized perceptual patterns—‘frames of reference,’ as they have been 
called. A plausible explanation of retention and recall was arrived at in terms of 
the associative linking of particular items experienced contiguously, dependent upon 
the establishment of brain-paths or connections which are susceptible of re-activation 
under appropriate stimulation; but the experimental studies of Bartlett and others 
have shown that remembering is not merely the reproduction or revival but rather 
the reconstruction of past experience, a reconstruction in which the organizational 
tendencies and the practical, emotional and esthetic interests of the individual play 
a large part. Likewise the attempt was made to explain learning in terms of fre- 
quency, recency, and intensity of serial responses, held to be factors in modifying 
synaptic connections, and opening new pathways of receptor-effector conduction; but 
in this case also further research has demonstrated the effect upon learning of in- 
fluences of another kind, such as the organization of the perceptual field relative to 
the goal, the readiness of the organism to respond to cues leading goal-wards and 
to acquire a goal-directed orientation in its field of action. 

Now the point to be noticed here is not that those explanations based upon a 
narrowly restricted view as to how the nervous system works were altogether wrong 
but that they were certainly incomplete. What the situation demanded was not that 
they be replaced by an entirely different explanation but that they should be sup- 
plemented and completed through recognition of the part played by a different and 
complementary type of factor. This point I wish to emphasize because it calls atten- 
tion to a feature of mental activity whose significance is not, as I think, fully appre- 
ciated. The point is that when products of the ‘higher’ human activities are ex- 
amined, they all disclose a duality of aspect if not of essential character. 

The perceived object has certainly the character of present existence; it is that 
to which the organism adjusts itself here and now. Its qualities also signify the 
results of the percipient organism’s past dealings with the object and the habits 
they have produced. These same characteristics also pre-figure the outcome of future 
behavior toward the object; in fact such control of future adjustment has been held 
to be their essential behavioral function. From this point of view, characteristics of 
the perceived object all relate themselves to the interaction between an individual 
organism and its environment in the past course of its adjustments. But equally and 
as well, the perceived object is a generic whole, exhibiting in its qualities the dis- 
tinctive characteristics of a type or class. As such, it is not limited to this place and 
this time, but has its permanent position in the world-order and may be encoun- 
tered again and again. If exception be taken to these terms as smacking of epistemol- 
ogy and not properly psychological at all, then it can as easily be said that from this 
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second point of view the perceived object is a ‘transposable gestalt,’ a ‘recurring 
constellation of qualities and relations.’ 

The products of memory relate themselves unmistakably to the life-history of the 
organism. The circumstances of time and place in which items are experienced or 
responded to, of spatial and temporal contiguity, undoubtedly establish bonds which 
partly determine the content of memory. The backward reference of memory is, as 
has been aptly said, the extension of the spatial and temporal co-efficients and order- 
ing, already registered in perceiving. Without doubt the principle of association 
goes a long way to explain what we recall and when we recall it. But it is likewise 
true that the content of memory shows the effect of a process of reorganization in 
which items of past experience are sorted out, correlated and classified under heads 
supplied partly by individual interests, attitudes and life-goals, and partly by the 
relational patterns inherent in the experienced material itself. We know that in 
later life much of what has been experienced in early years is more frequently and 
fully recalled through its ‘meaning,’ i.e. through the relational construction which 
has assimilated it, then through those associative ties which link it with past time 
and place. 

In the case of voluntary action, we deal with a sequence of events which begins 
within the organism and, in most obvious and familiar form, runs its course in a 
series of observably bodily movements. While some of the intra-organic events from 
which action starts (of course, there is no absolute beginning) remain obscure, 
some are quite well understood. But overt action itself, although it involves the com- 
plexities of skilled performance, nevertheless presents the aspect of straightforward 
causal determination resolvable into terms of stimulus-response connection. Yet here 
too, if we insist upon a just and adequate description of the activity in question, 
we must admit the presence of another aspect and of another type of relation. For 
in any course of goal-directed activity, each successive act is related functionally to 
the result toward which the whole series tends and which is required to round out 
and complete it. This functional relation is no artifact of impressionistic interpreta- 
tion; it helps to determine the character of each such act as it is veridically ex- 
perienced and observably exists—as the character of each succeeding note is deter- 
mined by the melody in which it takes a part. It is more than a mere metaphor to 
speak of the course of voluntary action as a movement melody. 

The products of thinking show the same dual nature. On the one hand, thinking 
is an ‘internal’ activity which may consist of inner speech, occurring as an event 
in the life-course of the organism. Thus viewed, its content is composed of ‘sym- 
bolic’ objects which follow the linear sequences predetermined by speech-habits con- 
forming to the syntax of differentiated language. But, on the other hand, these 
symbolic objects—the words and sentences of consecutive discourse—are associated 
with relational complexes which exhibit the permanent structure and coherent organ- 
ization of the real world. As thus regarded, the concepts and principles of thought 
summarize and express those modes of relationship which, at all times and for all 
individuals, weave the diverse and distinctive characteristics presented by existing 
objects into stable and objectively verifiable patterns. 

A final illustration may be drawn from the vicissitudes undergone by ‘the law 
of association’ at the hands of psychologists. As every student of introductory psy- 
chology is taught, association by similarity is reducible to terms of contiguity by a 
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well-known device of analysis and re-combination. But no sooner is the ghost of 
duality thus laid than it serenely rises again. For experiment proves, as psychologists 
all agree, that ideas or objects do not become associated merely through occurring or 
appearing together in the experience of an individual. To become associated, they 
must be actively observed together. As this fact has been stated in terms of the 
response theory of consciousness: “A brief explanation of the process of association 
would be that exploratory responses execute a pattern over the objects which are to 
figure in the association and this organic pattern is the total response to the situa- 
tion.’* Intention, if only the intention to see, the interest to observe and find out, 
introduces organization, patterning, into the behavior situation, and such organiza- 
tion is necessarily relative to a goal which stands in functional relation to other 
aims and interests in the life and experience of the individual. 

The products of the higher human activities point, on the one hand, to the 
sensory-motor interaction between the individual organism and its external environ- 
ment, determined on every occasion by processes of present stimulation and the 
continuing influence of residues of previous behavioral adjustments. But they con- 
nect, on the other hand, with the orderly structure of the objective world, and the 
possibilities of reorganization this structure holds by virtue of its dependable rela- 
tion-patterns. These different and opposing characteristics apparent throughout the 
whole range of man’s mental activities have furnished the most substantial support 
for the dualistic theory of the mind-body relation. In this theory mind has been 
identified primarily with the second-named set of characteristics; these are believed 
to reveal its essential nature. Mind is held to be, in and of itself, an organizing 
activity capable of reflecting, through its own charactepistic modes of synthesis, the 
systematic inter-relation of objects and forces comprised in the existing world. But 
mind, while not itself in space, does nevertheless, according to the dualistic theory, 
inhabit and act upon a bodily organism which is in space and a part of the mate- 
rial world. Thus mind, though essentially a unity, self-determined and indivisible, 
is brought by the bodily organism it controls into indirect but effective relation to 
the realm of matter and physical causation. And the first-mentioned characteristics of 
mental products are simply, on the dualistic view, the results of this commerce be- 
tween mind and the material realm through the agencies and instrumentalities of the 
living organism. 

This dualistic conception of mind has been generally abandoned by psychologists 
for the quite sufficient reason that it gives us no help in explaining human activities 
to refer them to conscious mind in the dualistic sense, besides rendering incompre- 
hensible the part played by these activities in organic behavior and their influence 
in the natural world. Certainly it does not help to solve the problem we have been 
considering of the indisputable duality of feature in perception, memory, thinking, 
etc., to find source for it in an ontological dualism between matter and mind. For 
the dualism in question remains or reappears as a matter of experience within the 
contents or field of ‘conscious mind.’ More than that, such attempted solution is 
positively misleading, since it encourages the dualistic psychologist to emphasize 
those features of human activity which are allied with the distinctive nature of 
mind as he understands it, and to neglect or minimize the spatial properties and 


*H. o Langfeld, A response interpretation of consciousness, Psychol. Rev., 38, 
1931, 104. 
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external determination which certainly pertain to all or at least many mental ac- 
tivities, 

Suppose that we do not fall back on conscious mind dualistically conceived to 
explain the enduring order and stable cosmic structure that finds expression in the 
products of perceiving, remembering, thinking, and purposive action. We have then 
no alternative but to seek the conditions of this, as well as that other aspect of 
those mental products in question, which reflect the sensory-motor interaction of 
organism and environment, in the physiological activities of the organism. There 
would seem to be no insuperable difficulty about this. To be sure, no explanation 
in terms of organic activities could be found if neural activity is limited in manner 
of functioning to the traversing of straight-line pathways of receptor-effector dis- 
charge. But an enlarged understanding of the structure and working of the human 
nervous system has proved the older neurology to be one-sided if not untrue. The 
operation of dynamic patterns of brain-activity postulated by the gestalt psychologists 
has been confirmed by the experiments of Lashley and by recent investigation in 
neurology. In summarizing that view of the activity of neural systems and central 
levels of organization which he finds to be supported by evidence from all available | 
sources, Papez says: “Straight-line or reflex-arc conduction is the essence of the 
chain-reflex theories. In the various levels of neural activity described here, conduc- 
tion is not left out, nor are reflex organizations omitted or denied. What is added 
is a number of other levels of integration where, owing to the architecture and 
mass-action of specially organized nerve-tissue, a qualitatively different function is 
contributed to the total neural process. . . . And there seems to be little doubt that 
configurational patterns of all kinds emerge at the level of the cerebral cortex; and 
also that recurrent configurations of various kinds arise quite unlike the afferent 
patterns. Yet the afferent and configurational patterns are linked to each other and 
to the motor patterns in a labile way so that prediction in terms of stimulus and of 
resulting organic activity, physiological and psychological, cannot be made with 
certainty.”* To this may be added statements from Judson Herrick: ‘The reality 
of reflexes cannot be challenged and their usefulness in physiology and in clinical 
diagnosis has not been impaired; but it is clear that simple reflexes are not the ele- 
mentary units of behavior, and the actual conduct of animal and human bodies is 
not fabricated by monumentally piling up simple reflexes. . . . This internal rivalry 
or conflict of dynamic patterns is inherent in the vital process everywhere, but it 
comes to especially acute expression in the higher adjustors and integrators of the 
brain, and especially in the human cortex.’”* 

On another score, however, difficulty is bound to be felt. It may be argued that 
we can understand how the content of perception, so far as it concerns the present 
object of sensory-motor adjustment, the content of memory so far as it deals with 
events linked in the individual’s life-history, and of thought so far as it is com- 
prised of symbolic objects of inner speech, can be correlated with physiological 
processes in the human organism. For, after all, both fields of activity, the mental 
and the physiological, belong to the same universe of discourse, the sequence of 


7. W. . Papez, The brain considered as an organ; neural systems and central 
levels of organization, this JOURNAL, 49, 1937, 231. 

* J. Herrick, Neural integration and neural disorder, in Problems of Mental Dis- 
order, 1934, 198, 205. 
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natural events, outside and inside the organism, within which relations of causal 
dependence exist and can be discovered. But it is altogether different with that other 
characteristic of perceptions and memories, of thought and voluntary action, that 
context of stable and orderly world-structure in which these activities place the 
succeeding objects of organic experience and response. How are we to conceive or 
to render intelligible the relation between such generalized, objective meaning and 
any physiological activities whatsoever, whether merely serial or elaborately’ pat- 
terned, which are themselves but events in the life-history of an organism? Many 
would agree that this objection is, from the standpoint of coherent scientific sys- 
tematization, fatal, and that such a relation, if affirmed, would richly deserve that 
hard-worked epithet of opprobrium ‘mystical.’ 

It does not seem to me impossible to answer this objection or to conceive of the 
nature of such relation, although any answer we give must in the present state of our 
knowledge be largely speculative. But speculation in connection with a problem like 
this has its uses, if only to show that it is not impossible to render the relation in 
question rationally intelligible in consistency with the principles and conclusions 
of modern science. Assuming that the human organism is the highest product of 
organic and cosmic evolution, is it inconceivable that there should have emerged in 
the most advanced, highly organized and distinctively human nervous centers, ener- 
getic patterns which reproduce within the organism not merely sundry sequences of 
events in bio-physical nature (which prepare the way for adaptive response), but 
also the relational structure of the universe as an organized, encompassing whole? 
This supposition does not necessarily overstep the limits of ‘mimetic duplication’ or 
‘functional mimesis,’ a principle which affirms “the kinship of the living organism 
and what is beyond the boundaries of the body.” “If certain characteristics and prop- 
erties of ‘objects,’ says Bentley, “could not repeat themselves in energetic patterns 
of bodily function, it is difficult to see how perceiving could go on; go on, that is 
to say, without appeal to a magical eye, ear, or other ‘organ and avenue of sense’.”” 
The view suggested is also not incompatible with the “more or less plausible con- 
jecture” of Raymond Dodge,* upon the mind-body relation, though he carries con- 
jecture a little further than I am proposing to do. Dodge holds it to be the essential 
characteristic of consciousness that we never observe its phenomena except in or- 
ganized form. He then inquires whether the: kind of organization we observe in 
consciousness, which involves dynamic, cumulative integration and recapitulation, 


™M. Bentley, The psychologist’s use of neurology, this JOURNAL, 49, 1937, 247. 

* Cf. two quotations from his Conditions and Consequences of Human Variabil- 
ity, 1931, 1-162, “Not only are there discoverable forms of organization within 
consciousness which characterize the systematic grouping of experience into units, 
temporal and spatial, practical and scientific, logical, ethical, and religious, etc., but 
we hold that consciousness is not essentially different from the observable phe- 
nomena of consciousness. It is conspicuous that we never catch conscious facts except 
in organized form” (p. 145); “Is there any evidence that elsewhere in the universe 
there are conditions for a similar form of integration of any factors whatsoever? 
Dynamic cumulative integration is a common phenomenon within the limits of our 
knowledge. Recapitulation is certainly rarer. It apparently recurs in the develop- 
ment of the embryo and possibly in some astronomical events. The hypothesis is 
not entirely fantastic that each embryo, as it grows and_develops, recapitulating the 
history of its race, represents a conscious moment in some supra-individual mind: 
9 nd each developing nebula conditions an idea in some spirit of the universe” 
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is to be found elsewhere in the universe. He suggests that the processes of cosmic 
and organic evolution furnish examples—such as that of the developing embryo. 
Thus he thinks that the embryo, as in the course of its growth and development it 
recapitulates the history of its race (thereby reflecting the dynamic whole of which 
it is a part) might be taken to represent a conscious moment in some more inclu- 
sive mind. 

So far my attempt has been to show that the duality of character exhibited by 
the products of the higher human activities is an empirically verified fact and not 
the result of confusing properly psychological with philosophical or even animistic 
methods of approach and interpretation. There is no idea of denying, however, that 
scientific thought is bound to regard any such duality as a perpetual challenge to its 
work of correlation and synthesis, or that it can ever cease from endeavor to sur- 
mount it. If we ask what it would mean to surmount such an opposition which 
presents itself as a fundamental, unassailable fact of our experience, the answer is, 
I presume, to discover some more comprehensive point of view from which the op- 
posing features or factors show themselves to be functionally interdependent, to be 
complementary to one another in their respective contributions to some more com- 
prehensive activity. The reason why such attempts have failed is, I believe, that 
they have been made from the standpoint of the individual human organism. Now 
so long as we confine ourselves to a view that is merely organismic, no progress is 
made in overcoming or surmounting the dualism which confronts us. But if we 
look at the problem from the standpoint of the intelligent social behavior of man, 
and of what we know of its achievements and the methods by which these have 
been accomplished, we may obtain at least a hint as to the solution. 

The outstanding achievement of man’s intelligence in the field of social behavior 
is the creation of an artificie! environment, a cultural order which has the effect of 
stimulating codperant activities in successive generations of group-members. This 
cultural order is the work of two inter-locking psychological processes, invention and 
communication, through whose joint operative effect the intellectual discoveries, 
the practical contrivances, and the artistic creations of innumerable individuals are 
contributed to a common social culture. Now invention and communication can to- 
gether perform this central social function because of, and solely because of, that 
duality of feature which we have seen to be present in all psychological activity. 
Invention, whether in science, industry, government, or fine art, would be entirely 
beyond the power of the human individual if his organism were not responsive to 
the general properties and relations of the real world which make it comprehensible, 
to the causal uniformities and dynamic potencies which make its forces and materials 
available for human use, and to those harmonies of sense-imagery which give it 
aesthetic significance. Likewise and equally, inventions could never be communicated 
and converted into social possessions if every human individual were not in con- 
tinuous interaction through sensory and motor response with the objects and events 
of his immediate environment, if in the everyday intercourse of life he were not 
coatinually responsive to the behavior of his fellows, to their speech and its mean- 
ing, to their actions and the methods and results of these actions, to their expres- 
sions of feeling and the perceptual patterns they set up. Thus we see that what 
looks like irreducible psychological duality when we confine our attention to the 
individual, turns out, when viewed from the standpoint of social behavior and 
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evolution, to be a case of complete functional interdependence. In the social field 
these opposing aspects of man’s psychological processes prove to be complementary 
and codperative, and in their dynamic inter-relation to constitute the indispensable 
condition of all advance in civilization and the arts of social life. 

The duality and interdependence of these two aspects of social activity and inter- 
course are exemplified in a striking way by the variety of social culture-products. For 
this reason they have a psychological importance that is not fully recognized. Each 
of these culture-products—a piece of writing, a mechanical appliance, a technical 
device, or an artistic creation—is a material object with its own history, an object 
which may be used by many people in endlessly differing circumstances, may be 
broken and repaired, worn out and thrown away. But each culture-product embodies 
for the intelligence which understands it and appreciates it an enduring pattern of 
properties and relations which remain the same for different individuals and suc- 
ceeding generations of mankind because based on the orderly structure of the real 
world. This, the meaning of a culture-product persists, even if the incidence of wear 
and tear and the forces of decay and destruction bring it to ruin and require its re- 
placement by copy or duplicate. The mechanical construction and economic and so- 
cial uses of the automobile are suggested to the understanding mind as well by the 
battered remnant in the junk yard as by the brand-new machine in the dealer's show 
room. It is of course quite possible for culture-products to be made limited use of 
by individuals who have little or no understanding of the scientific facts and tech- 
nological principles on which their efficiency and value depends. This is particularly 
true today of inventions which are being employed for convenience and enjoyment 
by vast numbers who are ignorant of the scientific discoveries and technological ad- 
vances which have led to their production. While this limits the social value of the 
inventions in question and no doubt is, as present-day writers point out, a disquiet- 
ing symptom in the social world-situation of today, it is in nowise inconsistent with 
the fact that these culture-products owe their controlling influence over the social 
history of man to the way in which they unite the opposing features which charac- 
terize all of man’s psychological activities. 

University of Manitoba H. W. WricHt 


THE ‘BABOON Boy’ OF ‘SOUTH AFRICA 


Although historically there has been much speculation regarding the personality 
characteristics of a human infant allowed to grow up in an “uncivilized” or animal 
environment, and although a number c* allegedly “wild” foundlings have been re- 
ported in the popular press at various times, most of such accounts have been so 
exaggerated or distorted as to leave them of doubtful validity. There are on record, 
however, several authenticated cases of human children reared under extremely 
atypical stimulational circumstances. Itard’s wild boy of Aveyron, found in a French 
forest in 1799, led a wild and animal-like existence.* The celebrated Kaspar Hauser, 
found at the gates of Nuremberg castle in 1828, had been forcefully imprisoned 
and reared in a dark and isolated cell.” The two more recently discovered ‘wolf 
children” of India, Amala and Kamala, were found in 1921 living in a cave with 


*J. M. G. Itard, The Wild Boy of Aveyron, 1932, 1-104. Cf. also I. M. Mellen, 
this we 37, 1926, 309. + 
Tredgold, Mental Deficiency, 1929, 290-292. 
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wolves.’ Although these cases have been the only ones discussed at length in the 
psychological literature, Briffault mentions several similar cases, such as that of the 
“wild girl” of Chalons, whose details are more obscure.‘ 

The present note reports another authenticated case—that of Lucas, a native 
South African boy who was nurtured by a group of baboons.’ The data seem to 
indicate that the boy, aged 12 to 14 yr., was found around 1903, although reason- 
ably convincing evidence regarding the case has just become available for the first 
time. It is interesting to note that this is the first authenticated case of a human 
child adopted and raised by infrahuman primates. 

A United Press dispatch of June 19, 1939 reported an account given originally 
by Professor Raymond A. Dart, of the University of South Africa, regarding the 
“Tarzan-like existence” of a 12-yr.-old Negro boy kidnapped and reared by a tribe 
of South African baboons. Interested in the account, the writer communicated with 
Dr. Dart, Professor of Anatomy at the University of the Witwatersrand, Johannes- 
burg, who kindly furnished the writer with a copy of all of the documents relating to 
the case. 

Periodically, for more than a decade, the South African as well as European and 
American Presses have carried reports regarding this boy. One of the earliest of 
these accounts, sent from Johannesburg by The New York Times Company, appeared 
in The New York Times for Sunday, August 21, 1927. The story of the boy’s capture 
and subsequent life is there related as follows. 


Two troopers of the old Cape Police were riding through one of the more remote 
and at that time wild parts of the South East Cape. Suddenly they came across a 
troop of baboons playing together in a clearing like so many children, and more 


out of spirit of downright cussedness than anything else, one of the troopers 
a revolver shot into the midst of the group. 

There was an instant exit on the part of the baboons, but the troopers noticed 
that one monkey trailed off behind his fellows and was soon out-distanced in the 
general scamper. At first the troopers thought this ‘monkey’ must have been wounded 
by the shot, and they galloped up to the laggard, only to find that instead of being 
a monkey he was a fully developed native boy. Developed, that is, with the excep- 
tion that he had not got the gift of speech—at least as understood by human beings. 

He chattered like an ape when the troopers advanced to effect his capture and 
jumped about on all fours before he was overpowered. 

Having captured the boy, the policemen were puzzled as to the next step. In- 
vestigation through the kraals failed to discover his ancestry, and after having 
shown the native boy to practically all the natives in the neighborhood the troopers 
took him to a mental institution. 

He remained at the hospital for a year, and never at any time was he in the least 
vicious, although he was always very mischievous. It might be truly said that he 
was full of monkey tricks. But he could not talk and although he was offered the 
best fare of the hospital he preferred a tri-daily meal of raw corn and cactus. Even 
today he retains his old taste in food, and at one sitting he has been known to con- 
sume as many as eighty-nine prickly pears (cactus). 


*P. C. Squires, “Wolf children” of India, this JouRNAL, 38, 1927, 313-315; W. 
N. Kellogg, More about the “wolf children” of India, ibid., 43, 1931, 508-509; A. 
further note on the “wolf children” of India, ibid., 46, 1934, 149-150. 

*R. Briflault, The Muthers, 1, 1927, 23-30. 

_ * The writer is indebted to Dr. Raymond A. Dart, Professor of Anatomy, Univer- 
sity of the Witwatersrand, Johannesburg, South Africa, for making available to him 
a copy of the documents upon which this account is based, and for permission to 
quote them. 
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In spite of the fact that Lucas showed a strong desire to walk on all fours ia- 
stead of relying on his legs alone, the hospital authorities came to the conclusion 
that he was not a fit subject for a mental institution, and that all he required was 
training. Mr. White heard of the boy through his brother, who was an official at 
the hospital, and offered to take him into his care.® 

Lucas was covered with scars which looked as if they had been caused by bites, 
and some time after, when he had learned to talk, he told Mr. White that a par- 
ticularly big scar on the top of his head was caused by the kick of an ostrich. . 

For a long time his monkey tricks caused Mr. White a great deal of bother, and 
he liked nothing better than to tease the cats kept on the farm, but right from the 
start he was civil and obedient to human beings and displayed such an affection for 
children that he proved a first-class nurse boy. 

Nowadays he is without doubt the best servant in Mr. White’s employ, despite 
the fact that he takes no account of time, or even of dawn or evening. He always 
has to be called to do a particular task, but once on the job his industry and re- 
liability are remarkable, and he can outwork any native in the district. He is able 
to speak English fairly well, but understands none of the native languages, although 
his work brings him constantly into contact with natives. 


Mr. Makepeace, of The Star, Johannesburg, reports that there are references to 
Lucas in their files as far back as 1927, the most complete accounts having appeared 
in The Star of October 4, 1930 (“A Native Romulus of Modern Times”) and in 
The Outspan of September 4, 1931 (“The Truth About the Baboon Boy,” by 
George H. Smith). In his communication to Dr. Dart, Mr. Makepeace states: “Our 
files show periodic references to appearances in various parts of the country of ‘baboon 
boys,’ but I am convinced that all of these are variations of the story of Lucas, or 
Luke, who might be termed the original ‘baboon-boy’ of the South African press.”” 

Mr. Makepeace reports the following account of the case, in a communication to 
Dr. Dart: 


The. story told by Mr. George H. Smith, owner of the farm Thornhill, Shaw- 
Park, near the Kowie, on which Lucas lived for 28 years (up to 1931) is substan- 
tially the same as that told in the American Press, although it lacks some of the 
embellishments given to the story by the passage of time. In 1931 Lucas was about 
40 years of age, and his master stated in his article that he was a good, hard worker, 
and a great help to him.® “He is very willing and remarkably intelligent, consider- 
ing his human intelligence was never developed till he was about 12 years of age,” 
says Mr. Smith, who goes on: “That he lived his early life in company with baboons 
is borne out, not only by certain facts contained in this story, but by my observa- 
tions of him and that by others extending over the many years he has been on the 
farm. His profile, mannerisms, long arms, the abnormal development of the haunches, 
the constant jerking and nodding of the head, the scratching of parts of his body 
with the index finger, and his peculiar and frightened-looking grin, all tell their 
tale of his early association with baboons. . . . Facially the boy does not look like a 
baboon, for he was born perfectly natural. It is his habits which he acquired from 
the baboons that have made him different from other natives.” 


° The “Mr. White” here mentioned is undoubtedly the “Mr. George H. Smith” 
referred to in the South African Police reports as well as in the communication to 
Dr. Dart from Mr. Makepeace, of the Johannesburg Star, which are presented later. 

* Another alleged “baboon boy,” whose appearance caused considerable stir in 
the South African press in 1937, was exhibited in Johannesburg until prevented, the 
boy having been found to be a case of neglected paralysis provoking the quadrupedal 
posture. This boy, named Ndola, had been found on a farm near Bedford, a curiously 
deformed creature tending cattle and goats. The boy was subsequently examined by 
medical officers, who were able to ascertain all the facts. This case is not, therefore, 
to be confused with the authenticated case of Lucas reported above. 

* These statements place the approximate year of the boy’s discovery around 1903. 
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Mr. Smith, on the point of Lucas’s origin, quotes a ‘prevalent’ story, which he 
says he believes to be correct. This is to the effect that when Lucas was a young 
child he was put to sleep one day by his mother when she was hoeing mealies in 
some farmer’s land. She returned to find him gone. It was generally believed at the 
time that the youngster had been stolen by baboons, in which the district abounded. 
The article goes on to relate the well-worn story of the finding of the child some 
years afterwards by two members of the So Mounted Police on patrol “some- 
where in the Koonap district at a place called Driefontein.” The lad, who behaved 
in the manner described in the newspaper cutting, was taken to the Mental Hospital 
at Grahamstown. He was kept in this institution for a month or so, and while here 
he exhibited mischievous traits. He was put in the private care of a Mr. Bruce, an 
attendant, but owing to illness in that family later the boy could not be looked 
after properly, and he roamed the streets. Mr. Robert Walters, the Head Attendant 
at the Hospital, suggested to Mr. Smith’s father (then night attendant at the Hos- 
pital) that if the boy were put under a kind master, he would make a good farm 
hand. Mr. George Smith then agreed to take the boy on his farm, 36 miles away, and 
on arrival there he was given the name of Lucas. 

Mr. Smith says that “it was months before I could do anything with him, he 
was so very mischievous and wild. The only way I could teach him was by thrashing 
him, especially as regards his dirty animal habits in and about the house. His habits 
were like a cat. He was not fond of water to wash himself. It was not a bit of use 
talking to him as he did not understand a human language; it was only when he 
got to-understand a human language, a few words of English, and his memory and 
intelligence seemed to undergo a great change, that he recounted to me one day in 
later years how he, with the baboons, robbed the ostrich nests of eggs in his baboon 
days, and came by the scar on his head by the kick from a coolie ostrich. He knew 
no native language, and the few words he speaks are what he has picked up since 
being with me.” 

The article which appeared in The Star on October 4, 1930, is interesting be- 
cause it tries to sift fact from legend. The writer, none other than the celebrated 
Ethelreda Lewis, of Trader Horn fame, states that she had first seen the ‘bal 
boy’ in 1928. This present visit, on which the article was based, was made two years 
later. She says: “The facts about Luke are that he was adopted 22 yr. ago at about 
the age of 11 yr. by his present master; that he was taken by him from the Mental 
Asylum at Fort England, where, some time previously, he had been handed over by 
the police, who had found him.” 

The legends about Luke are that (1) he was taken to the asylum by. the police, 

who, having noticed a human child among a troop of baboons, managed to trap and 
kill his monkey protectors, (2) that after this incident it was remembered in the 
district that, many years before, a native woman had lost her infant while weeding 
a large mealie field. Having left the child asleep at one end of the field, when she 
got back to the spot her child had disappeared, and nothing was heard of it again. 
The first part of the legend can only be proved by police records, which perhaps 
may some day be properly searched i those on the spot. As for the second part, 
many people discredit the idea of a leon stealing a child. To me there seems 
nothing miraculous or improbable in it. Any nursing female: monkey might find it 
convenient, or at least instinct, to steal a suckling animal so greatly resembling her 
own, .. . The part of the story that requires to be cleared up is the part played by 
the police. The article goes on to deal with the farm history of Lucas, the ‘baboon 
boy’ turned farm-hand. 
_ Subsequent mentions of the ‘baboon boy’ in the South African Press repeat the 
information given in these earlier stories. As Mrs. Lewis said in 1930, the crux of 
the whole matter—what might be termed the missing link in this story—is the police 
record of the occurrence. So far as I am aware, no effort has been made to trace 
this original report of the finding of the boy witn baboons, and similarly no effort 
was made, to my knowledge, to trace the troopers who found him. 

Photographs of Lucas published in The Star and The Outspan show Lucas to be. 
a normal looking native, standing erect, and helping his master with farm tasks. 


In order to corroborate or test the validity of the story that Lucas was captured 
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and taken to the Mental Hospital by police, Dr. Dart addressed communications to 
Dr. W. Russell, Commissioner for Mental Hygiene, Pretoria, and to the South 
African Police Headquarters at Pretoria. Inquiry at the Mental Hospital at Grahams- 
town indicated that since the boy was given the name of Lucas only after leaving 
the Mental Hospital, it is not known under what name he was admitted. Lieut. Col. 
O. J. T. Horak, Deputy Commissioner of the South African Police Commanding 
Cape Eastern Division, however, reports the following hearsay evidence regarding 
Lucas: 


No. 9563 (M) Constable W. J. Coetzer, a serving member of the Force sta- 
tioned at Grahamstown, states that during 1921, whilst stationed at Springmount, 
Grahamstown Police District, he served under Ex-No. 1516 (M) Lance Sergeant 
Charles Holsen (ex-Cape Mounted Police who died at Grahamstown on 3, 9, 1924, 
whilst serving in the Force). That the said Lance Sergeant Holsen related to him 
how one day whilst on patrol with another member of the Force (name unknown 
but also said to have since died), they came across a troop of baboons which they 
chased and shot at with their revolvers. That one who was not as fast as the others 
, was left behind and was caught by them, and found to be a native boy between 
12 and 14 yr. of age. 

They took the child with them, and he was later admitted to the Mental Hos- 
eventually being handed over to Mr. G. H. Smith, a farmer residing in the 

istrict. 

A statement has been taken from the Baboon Boy, copy attached, wherein he 
corroborates the version of his capture. This, however, cannot be relied on to any 
extent, as he is known to talk at random. 

I also attach copy of report dated 29, 4, 1939, by Constable Coetzer. 

There is no reason to believe that the story of finding of the ‘Baboon Boy’ by 
the Police is not authentic. : 


The complete statement made by Lucas is as follows: 


LUCAS Baboon Boy states, I am an employee of Mrs. G. Smith of farm Thorn 
Hill, Bathurst District. I can only recall a few incidents of my life amongst the 

ns. 

My food consisted mainly of crickets, ostrich eggs, prickly pears, green mealies 
and wild honey. I was kicked on the head by an ostrich whilst raiding its nest and 
was often stung by bees whilst robbing their hives. 

I fell over a krantz whilst busy searching for food and broke my left leg. 

aaa with the baboons I walked on all fours and slept in the bush entirely 


I was hunting for food one day with my baboon companions when two policemen 
shot at us with revolvers. I tried very hard to escape but I was captured and carried 
away on a horse by one of the policemen. I cannot recall the place or district in 
which the police found me. 

LUCAS his X mark. 
Statement taken by me at Thorn Hill on the 8th day of May, 1939. 
(signed) G. G. WRIGHT No. 16448 (M) Cst. 


The statement made by Constable W. J. Coetzer is as follows: 


During the year 1921 I was stationed at Springmount Police Station, No. 12 
District Grahamstown, the Station Commander of Springmount station at that time 
was ex-Lance Sergeant C. Holsen (deceased). He was a member of the old C.M.P. 
Corps prior to the amalgamation with the South African Police. He informed me 
that he and another member, the latter I cannot quite remember but I am under the 
impression he said he was ex-Sergeant Venter also now deceased, were on patrol 
when they found a troop of baboons which they chased and shot at with their 
revolvers. The baboons fled and they noticed that one was remaining behind. They 
then went up to this one and on examining him they found that it was a native 
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boy about 12 to 14 years of age. This native boy followed the baboons on all fours. 
They then caught this native and found he was unable to speak any language but 
mimicked like a baboon. These members then took the native boy and he was even- 
tually admitted to the Mental Hospital at Grahamstown. Later this native boy was 
handed to Mr. Smith who took him out to his farm where I saw this native boy 
myself. Mr. G. Smith of Shawpark told me that this was the native who the police 
found amongst the baboons. 

The late Lance Sergeant Holsen told me he was stationed at Trappes Valley at 
the time they found this native boy. 

The original reports, whenever available, have been reproduced in the present 
article in considerable detail, so that the reader might be more accurately informed 
regarding the data on which the case is based. Attention might be called to the fol- 
lowing points which are of especial psychological interest in the accounts. The boy, 
when found, showed a rather atypical physical development, as evidenced by his 
“long arms” and the “abnormal development of the haunches.” He “jumped abovt” 
and “showed a strong desire to walk on all fours.’ He “mimicked like a baboon” 
and exhibited other animal-like mannerisms, such as a “constant jerking and nod- 
ding of the head,” “the scratching of parts of his body with the index finger,’ and 
“a peculiar and frightened-looking grin.” He ‘was not fond of water to wash him- 
self” and had to be thrashed repeatedly for “his dirty animal habits in and about 
the house.” He “lacked speech,” but “‘chattered like an ape.’ He always very 
mischievous” and “wild,” and “full of monkey tricks.” Although offered the best 
of fare, “he retained his old taste in food” and “preferred a tri-daily meal of raw 
corn and cactus,” once consuming ‘“‘as many as 89 prickly pears (cactus).” He took 
“no account of time, or even of dawn or evening.” Although an excellent servant, 
he required constant direction, and “always had to be called to do a particular task.” 

The ‘baboon boy’ of South Africa thus represents an addition to the list of rea- 
sonably authenticated cases of human infants who have grown up under atypical 
stimulational circumstances, without access to human culture. As pointed out in an 
early paragraph, this appears to be the first case of a human child adopted and reared 
by infrahuman primates. It is also important to note that although with continued 
human contacts the boy retains traces of his infrahuman associations, his adaptation 
to human institutions appears to be markedly better than that of the previously re- 
ported wild foundlings, such as the Wild Soy of Aveyron and the ‘wolf children’ 
of India. He is said to be “a good, hard worker,” “remarkably intelligent,” and is 
even able to relate details of his past existence among the baboons. 

The George Washington University JouN P. Fo.ey, Jr. 
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Sigmund Freud: 1856-1930 


Sigmund Freud, the creator and dictator of psychoanalysis, died in London on 
September 23, at the gray age of eighty-three years. He was born on May 6, 1856, in 
Freiberg, Moravia (once Czechoslovakia), the eldest child of Jewish parents, his 
father being a full generation older than his young and ever-idolizing mother. When 
he was four his family moved to Vienna, and here, in this cosmopolis of worldly 
pleasure-loving people, the boy grew up to be a quiet vigilant observer and a thinker 
schooled in rivalry, who, feeling himself an alien, adhered for all his days to an 
embattled cloistered form of life. From the start intelligent and probingly ambitious, 
he headed his class quite regularly; and in due course, being chiefly curious about 
human beings, chose medicine as his profession. At first he devoted most of his 
time to research in Briicke’s physiological laboratory; but, deciding on neurology, he 
accepted, after graduation in 1881, the post of junior physician at the Vienna Gen- 
eral Hospital. He also worked in Meynert’s Institute, studying the histology of the 
medulla oblongata. 

About this time Freud became acquainted with an able internist, Dr. Breuer, who 
told- him about a case of hysteria that he had cured by encouraging the patient to 
recall, under hypnosis, forgotten memories of early traumata. This was the first 
time anything of the sort had been attempted, and Freud, seeing promise in it, 
decided to learn all he could about hypnosis. A travelling scholarship permitted him 
to spend a year (1885-86) in Charcot’s clinic at the Salpétriére in Paris, where he 
learned that hysteria could be produced and then relieved by hypnotic suggestion. 
Later (1889), during a short visit to Nancy, Liébault and Bernheim taught him that 
suggestion, without hypnosis, could do the samc. Returning to Vienna, Freud mar- 
ried “the girl who waited for me in a far-off city longer than four years,” and started 
practicing as a specialist in neurology. In collaboration with Dr. Breuer, he was 
soon engaged in testing the efficacy of what he had absorbed in France, including 
the later-published theories of Janet (whom Freud had not met in Paris). A pre- 
liminary report by the co-workers was followed in two years by Studien iiber Hysterie 
(1895). Up to this point Freud had merely helped in arriving at the best synthesis 
of the leading theories of neurosis, but from then on all his work was strikingly 
original. 

In 1893, Freud chose an apartment with an office, in which he worked with 
indefatigable application for forty-five ascetic years. Here for ten to twelve hours a 
day he listened to what unhappy men and women had to tell him; here he spent 
his evenings in reading, writing and reflection; here in later years, not being a 
member of the Vienna faculty, he met his pupils. He had three sons and three 
daughters, the closest to him being Anna who eventually joined him in practice. 
From 1896, when his father died (the most important event in a man’s life, he 
said), the biography of Sigmund Freud is the eventful history of his ideas, and 
the fervent fellowships and bitter quarrels they engendered. “It has always been 
necessary to my affective life,” he confessed frankly, “that I should have both an 
intimate friend and a cordially detested enemy.” Breaking with Breuer, Freud worked 
by himself for ten years, designing the great broad foundations of psychoanalysis: 
the procedure of free association, the theory of unconscious psychic processes and the 
necessity of interpreting dreams and fantasies to reveal them, the concepts of repres- 
sion and infantile sexuality, and the theory that neurosis is the outcome of an un- 
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resolved conflict between the sex instinct and the moral prohibitions of society. His 
chart of the unconscious aroused the shame-faced embarrassment and hostility of the 
medical profession; and, as he expressed it, “an empty space soon formed itself 
about my person.” But conviction was his ally; and he continued his researches, 
buoyed by the vision of a postponed victory, some day long after he was dead when 
his work would be discovered and men would start “moving to the measure of his 
thought.” It was not so long, however, before his publications, Die Traumdeutung 
(1900), Zur Psychopathologie des Alltagslebens (1904), and Drei Abhandlungen zur 
Sexualtheorie (1905), attracted a small circle of enthusiastic followers—Ferenczi, 
Stekel, Adler, Rank, Sachs and others—and in Zurich, Blueler and Jung became 
staunch advocates of his theories. 

But Freud was still a name that commonly called forth reprobation when in 1909 
Stanley Hall risked inviting him with Jung to deliver lectures at the twentieth an- 
niversary of Clark University in Worcester. This, the first public recognition of his 
work, Freud said “encouraged my self-respect in every way. In Europe I felt as 
though I were despised; but over there I found myself received by the foremost 
men as an equal.” William James, then sixty-seven, hearing both Freud and Titchener 
for the first time, summed up his impressions unofficially as follows: “I hope that 
he (Freud) and his disciples will push it (the dream theory) to its limits, as un- 
doubtedly it covers some facts, and will add to our understanding of ‘functional’ 
psychology, which is the real psychology. The ‘function’ of Titchener’s ‘scientific’ 
psychology (which, ‘structurally’ considered, is a pure will-of-the-wisp) is to keep 
the laboratory instruments going, and to provide platforms for certain professors. 
Apart from that it seems to me more unreal than any scholasticism.” It was like 
James to want a theory pushed to its very limits; and Freud was not the man to dis- 
appoint him. Indeed, there seemed to be no limits to the Viennese’s fertility of 
mind. Productiveness continued for thirty unabating years—until his collected works 
summed up to a dozen massive volumes. 

Hardly had the International Psychoanalytic Association been founded in 1910 
than it began to break up into factions; and within a few years the heretics, Adler, 
Jung, Rank, Stekel, unable to accept pansexualism as a doctrine, were pursuing in- 
dependent paths. But many followers were left and a host of others gained who knew 
better than, or not enough, to oppose a man who had staked his life on an idea. 
“For psychoanalysis is my creation,” Freud said, and “I feel myself justified in as- 
suming that nobody knows better than I what psychoanalysis is.” Freud wrote 
many short technical articles and these contain some of his best observations and 
ideas; but he also wrote at large, popular lectures and semi-philosophical essays, 
marked by a fine literary style, with vivid analogies clarifying his conceptions. And 
he indulged in many a scientific jeu d’esprit, in which he would start with disarming 
modesty from some specific fact, and with the help of principles he himself had 
formulated, advance from point to point, until he landed with an air of certainty on 
some sovereign conclusion. Some of these adventures of reflection were of dubious 
value (his Leonardo and his Moses), but the results of others were most suggestive, 
leading to confirmatory clinical observations. In Totem und Tabu (1913), he de- 
veloped most fruitfully the concepts of ambivalence, animism and omnipotence of 
thought. Here he also presented a plausible, though now generally refuted, theory 
of the genesis of societal institutions. In Massenpsychologie und Ichanalyse (1922) 
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he offered a theory of group action based on the power of the leader to attract the 
ego ideal projections of its members. This applied rather well to the state of affairs 
in the psychoanalytic society, as well as to the ideology of Fascism. In Das Ich und 
das Es (1923) the superego concept was established as a necessary component of 
his theory of personality. In later books, Freud weighed man and Western culture 
in the balance, and concluded from the nature of both that happiness in this world 
was impossible; and, as for the sustaining vision of another world, *his could no 
longer be entertained by honest men. Such an all-inclusive sentiment is a symptom 
of temperament and personal experience; and the inference is justified that from the 
start Freud was over-determined by an hostility to culture and—differing from 
Romanticists—to instinct. “Our ‘culture,’ ”” he said to a reporter, ‘is only an imagina- 
tion and a veneer. Our primitive natures, our anti-social, bestial emotions, are still 
just under the skin. During the war ‘cultured’ men grew wild-eyed and slashed each 
other to bits. When the government and the conventions which we admit as our 
masters gave the sign and said, “There is an enemy,’ we heaved a sigh of relief and 
cast overboard our fragile repressions in order to lie, to murder, rape and steal.” 
Here, he forgot the thousands who went to war reluctantly, those whose “good’’ in- 
stincts were forced to yield to the governance of an “‘‘evil’’ superego. 

In 1923, three years after his Jenseits des Lustprinzips in which he argued for his 
notion of the death instinct, the first signs of a cancer of the lower jaw were noted, 
but by successive operations the progress of the growth was retarded; and, though 
suffering much pain, he kept up the same steady pace of work in his sepulchral 
study, his immense collection of Egyptian figurines in serried ranks about him. He 
knew that he had conquered: his offspring were as the grasses of the earth, his books 
were scripture, he was visited by scores of idolatrous disciples. But yet happiness 
stood off from a mind so long bent down to sombre knowledge. There was no 
efficacy for him in his principles of therapy. When the Nazis captured Vienna in 
March, 1938, the soldiers entered his apartment, upturning his belongings while he, 
as unconcerned as Archimedes, sat at his desk, correcting his latest manyscript. His 
works were burned, his possessions seized, his printing-house destroyed. But by the 
resolute action of French and English friends, he and his family were permitted to 
leave Austria in June; and, ensconced in a comfortable residence in Hampstead, 
London, he found what he wanted most, “peace, study and work,”’ until he died. 

In the short history of abnormal psychology there is no one to compare to Freud. 
His contribution covers more than half the field; and today a therapist who attempts 
to get along without him is as helpless as a blind man fumbling here and there 
where others pick their way with some assurance. For it was Freud who distinguished 
the pathogenic forces in neurotic illness and showed how their signs could be dis- 
covered among involuntary processes: dreams, fantasies, free associations, absent- 
minded actions, slips of speech and writing, gestures and emotions, wit and laughter, 
unwarranted interpretations, behavior that is rationalized, accidents, creative art. 
Since inhibited tendencies are universal among men, the methods and theories Freud 
devised for the understanding of neurotics are just as useful, though not so indis- 
pensable, to the student of normal—especially supernormal—individuals. Thus, by 
revealing the vast realm that an over-rationalistic psychology had neglected, Freud 
pushed back the margins of obscurity. The enlargement of consciousness—that was 
Freud's best gift to man. 
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A synopsis of his work, as short as there is room for here, must confine itself to 
his main theories, now known the world over. Of these the most fundamental is his 
concept of unconscious psychic processes, taken in conjunction with his notion of 
the “id,” its common drives, its complexes, its figurative emotive logic (similar to the 
mental processes of savages, children and psychotics), the displacements of its affects, 
and how it influences attention, perception, intellection, valuation and belief. Be- 
haviorists may do without this concept, but not those who intend to understand 
subjective facts, who wish to interpret, control and get the creative most out of 
themselves and others. Freud’s studies of the sex drive are subtle and important; 
and his constant emphasis upon this factor has proved of inestimable value. To put 
to shame the long conspiracy of silence was a Herculean achievement in behalf of 
truth. Above the sexually-pervaded ‘“‘id,”” in the hierarchy of personality, Freud 
placed the partially-conscious “ego,” which, according to his view defends itself 
against obnoxious impulses by certain mechanisms: repression, distortion, rationaliza- 
tion, projection, sublimation. These are pertinent to an understanding of forgetting, 
self-deception, hypocrisy, animism, delusion, imaginative creations. No less useful 
is Freud's concept of the “superego” as the internalization of parental mores and the 
knowledge that this integrate can work unconsciously, giving rise to moral conflicts 
that assume distorted forms in consciousness. This clarifies compulsions, religious 
rites and self-inflicted injuries (illness as atonement). Freud's ideas have proved an 
open sesame to child psychology: the determining significance of early traumata, 
the effects of various inescapable conditions (weaning), family relationships (oedipus 
complex), the fixation of cathexis (love or hate) upon certain objects, ambivalences 
and the introversion of instinct (narcism from sex, self-punishment from aggression.) 
Finally, of special interest to practitioners are Freud's studies of the transference 
situation which develops during the course of an analysis. 

Freud’s theories are most useful in interpreting highly personal relations and 
truly critical occurrences; and, as far as one can see, few of these are susceptible 
to experimental reproduction. It is scarcely possible to stage a masquerade of life, 
to manufacture twenty years of parenthood, to lure Eros to the laboratory. Freud's 
theories, consequently, must be tested in the field and in the clinic by imitating and 
varying his procedures. How many of his critics have done this? His followers, of 
course, have done it, and after thirty years are pretty well convinced that his 
hypotheses, though somewhat vague and slippery, are in the main correct. Such 
confirmations should not be underrated. History teaches us that ‘pure’ thinkers, re- 
moved from pragmatic operations, are capable of entertaining and logically defend- 
ing the most unreal abstractions, but that men who are daily faced by actual emer- 
gencies are less apt to be indulgent to ideas that are not illustrated by events. The 
adulation that has been showered upon Freud may be partly apperceived as the re- 
spect and gratitude of practitioners who have been saved—pulled out of serious pro- 
fessional dilemmas—by his theories. This speaks well for their relative validity. 

Freud’s peculiar genius was shown in his ability to discriminate significance—he 
wasted no time on trivialities—and in his talent for perceiving a dynamic form amid 
a welter of apparently chaotic facts. That out of a hundred thousand hours of free 
association—a veritable Sargasso sea of psychic weeds—he saw and saved so much 
that was unobviously important, and made it so intelligible to others, is cause for 
wonderment. But his great strength in this department was offset by weakness in 
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performing the other great office of a scientist: to furnish acceptable proofs of his 
conclusions. Freud was more interested in exploring new ground than in convincing 
others with accumulations of data, statistics and experiments; and, innocent of the 
dread of being wrong, he did not hesitate to publish the most far-fetched conceits 
, of speculation. (‘Now I conjecture that, in order to possess himself of fire, it was 
necessary for man to renounce the homosexually tinged desire to extinguish it with 
a stream of urine.” ) There would have been no fault to find if he and his followers 
had not insisted on the scientific character of their studies and the truth of their con- 
clusions. Here they showed an ignorance of standards (a low intellectual superego). 
If Freud had been more of a scientist he would have pressed no claims to be one. 
Dogmatism is anti-scientific; and there are reasons to distrust a truth that forms a 
sect. Nevertheless, one can hardly suppose that the cause of science would have been 
served better if this great illuminator of obscure phenomena, who suggested enough 
problems for a century of workers, had confined himself to demonstrating scien- 
tifically one or two conceptions. 

Surveying Freud’s life as a single composition, one is impressed by the firm en- 
durance of his dedication, the logical progressions—sometimes by detours—and the 
shrewd simplifications of his thought, the economy of effort, the forthright way he 
had of telling shocking facts, the lack of fanfare (“the Viennese will not forgive 
me, that I did them out of a spectacle”), his ceaseless interest in sex (clinging to 
the word as to a fetish), his evident intention to deflate the pride of consciousness. 
Sigmund Freud has made a difference and the future will take care of him. This 
can be said because for two decades or more his name has stood, like a monolith 
against the sky, to mark the boundary between two eras. 

Harvard University Henry A. Murray 


Frank Angell: 1857-1939 


Frank Angell, Professor of Psychology at Stanford University from 1892 to 1922, 
died at his home in Palo Alto, November 2, 1939, after a brief illness. He was 82 
years old. 

Angell was born July 8, 1857, at Scituate, Rhode Island, the son of Charles 
and Harriet (King) Angell. He was a nephew of President James B. Angell of 
Michigan, and a cousin of President James R. Angell of Yale. After attending private 
schools he entered the University of Vermont in 1874 and was graduated from that 
institution with the degree of B.S. in 1878, a year earlier than John Dewey. From 
1880 to 1887 he was a teacher of physics in the high schools of Washington, D.C. 

In 1887 Angell went to Germany, with the intention of studying physics at 
Wiirzburg, but a change of plans took him to Wundt's laboratory at Leipzig, where 
he received his Ph.D. in psychology in 1891. After one year as Assistant Professor 
of Psychology at Cornell, he was invited by President David Starr Jordan to become 
head of the newly established department of psychology at Stanford University. This 
position he held from 1892 until his retirement as Professor Emeritus in 1922. 
During that period he was away from the University only one year, 1915-16, which 
he spent in Belgium as special investigator for Mr. Hoover's Relief Commission. 
In recognition for this service he was awarded in 1919 the honor of Chevalier 
de I’'Ordre de la Couronne, by the Belgian king. From 1895 to 1925 he was As- 
sociate Editor of THE AMERICAN JOURNAL OF PsyCHOLOGy, and from 1928 until his 
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death was Associate Editor of the Journal of General Psychology. 

Angell was profoundly influenced by his years at Leipzig and remained always 
one of the strongest admirers of Wundt. The Leipzig laboratory at that time was 
at its best with Kiilpe, Titchener, Angell, Kirschmann, and Meumann among its 
students, Angell’s closest associations were with Kiilpe and Titchener. The follow- 
ing excerpt from a letter written long afterward by Titchener’ will indicate the 
points of view which were then taking shape in the minds of these men. 


We were all naturally reacting at Leipzig against what I now should call ‘biology’. 
More positively, we were trying to equate experimental psychology with physics, 
but in reaction against the deductive and constructional ‘physiological psychology’ 
of Wundt’s book. . . . The addiction to physics was common to al! of us, Angell 
included, and rather specially so, since he had been a teacher of physics. . . . The 
common tendency was certainly vas § from physiological psychology to an experi- 
mental psychology on the analogy of physics, and that tendency centered in Kiilpe, 
Angell, and myself. 


Angell’s friendship with Kiilpe was and remained particularly close. At various 
times in later years he tried to persuade Kiilpe to permit consideration of his name 
in connection with psychological positions in this country. His friendship with 
Titchener was destined to have a profound influence on American psychology, for 
it was at his suggestion that Titchener was called to Cornell at the time Angell 
resigned to go to Stanford. Angell’s connection with THE AMERICAN JOURNAL OF 
PsYCHOLOGY coincided with Titchener’s editorship; he joined the staff with Titchenér 
and left with him. Later he went to the Journal of General Psychology because 
Titchener did and wanted him. 

For Angell the science of psychology was coterminous with the experimental 
psychology of the laboratory. In that field he kept abreast of all important develop- 
ments by reading practically everything pertinent that was published in English, 
German and French. He lived to appreciate some of the later extensions of psy- 
chology but he was ever highly critical of research that failed to utilize the most 
rigid controls. As a champion of introspection he was scornful of behaviorism and 
every variety of angewandte Psychologie. 

Angell’s own research was almost entirely in the field of psychophysics. It was 
of exemplary quality but did not bulk large. His greatest contribution was as teacher 
and inspirer of students. For thirty years his course in general psychology was one 
of the most popular and most valued in a university notable for the gifted teachers 
President Jordan had brought together. His lectures were carefully prepared, scholar- 
ly, and livened by a keen sense of humor. He was careful not to allow them to 
become stereotyped, and in order to avoid what he called the “canned” effect he 
refused to outline them in any kind of syllabus. The thousands of Stanford students 
who took this course with Angell look back upon the experience as one of the 
richest in their undergraduate careers. 

For several years Angell taught all of the laboratory courses that were offered in 
the department, but after 1899, when Lillien J. Martia was added to the faculty, 
the beginning laboratory course was taught by her. Angell gave each year an 
advanced laboratory course and a seminar for senior and graduate students. Maud 
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A. Merrill has written the following account of the seminar as it was conducted 
during the last year before Angell’s retirement. 


The seminar of 1921-22 was devoted to the a psychology of the 
thought processes. The —_— of meaning goes back to the growth and develop- 
ment of the problem of perception; in the course of developing the problem we 
were concerned particularly with the investigations of Marbe, Ach, Watt, and other 
of the Wirzburg group in Kiilpe’s laboratory, the evaluation of the Ausfrage 
Methode, the evidence for a new imageless thought element, further developments 
in Gestaltqualitat,—on down to the subvocal language habits of the behaviorists. 
The choice of this seminar topic was a particularly happy one for us because we 
were able through Dr. Angell to catch the spirit of the ‘new psychology’ as it must 
have come to life in the minds of the men who were his associates in the Germany 
of Wundt’s day. We heard the thunders of Leipzig directed at Marbe’s ‘loose 
experimental methods’, examined the protocols of the Wiirzburg observers for the 
evidence for Bewusstseinslagen, and learned the Wundtian respect for rigid experi- 
mental controls. Psychologists who had seemed to us hardly more than ghostly 
unrealities came to life; Kiilpe, for example, not alone as the faultless experi- 
mentalist, but as the courteous, somewhat shy and a bit old-fashioned gentleman 
who was Dr. Angell’s closest friend. We came to know in Dr. Angell himself the 
high standards of critical judgment, the breadth of classical scholarship, the vigorous 
intellectual honesty of the experimentalist. One cannot recall those student days in 
Dr. Angell’s laboratory without reviving again something of the zest that character- 
ized the atmosphere he created. 


W. T. Root gives the following account of Angell’s methods of teaching in his 
advanced courses: 


Angell had little use for the lecture course except for beginners. In all my work 
in the Department, undergraduate and graduate, I took only one typical lecture 
course; that was his ‘General Psychology.’ Meanwhile I got my year of elementary 
laboratory, and after that Angell always suggested individual laboratory problems 
and seminars. He taught by the individualized, incidental method. He would wait 
several weeks until I had the technique and apparatus going smoothly and then 
would come in without comment and act as my reagent. He might = this up 
for a month or two, introspecting, commenting, and suggesting readings, frequently 
in German. No teaching could have been more individualized and no professor 
could have given more generously of his time. Without using any of the pedagogical 
devices (papers, recitations, examinations) common even in graduate courses, 
called forth sustained scholarly effort. He had the most enormous memory for 
specific citations I have ever encountered. I learned to go and ask his opinion on 
various disputed questions, first making sure that I had a fair grasp of what I was 
trying to talk about. For weeks thereafter he would hand mie paged references with 
comment and the ‘low-down’ on the writer. 


Franklin Fearing, who was Angell’s laboratory assistant in 1917-18, writes as 
follows of his personal likes and dislikes. 


Angell’s disapproval of applied psychology rested not so much on his doubts 
as to the validity of the applications as on his conviction that the goal and course of 
science should not be judged by its possible usefulness. His strong bias in favor of 
the empirical approach to problems was reflected in his interest in laboratory pro- 
cedures, his impatience with uncontrolled introspection, and his dislike of philo- 
sophical speculation. Associated with his distaste for the technological aspects of 
psychology was his belief in the importance of classical training and his disapproval 
of college education that had a vocational slant. 

For similar reasons he championed amateurism in athletics. He detested profes- 
sionalism with its highly paid coaches, big stadia, and machine-like teams. From 
Angell’s point of view, students who grubbed for A’s, researchers who grubbed for 
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facts in order to write papers that would bring them better jobs, and coaches who 
turned out winning teams in order to fill the stadium, all came in the same category. 

So also he disliked Freudian theory and method, not only because of its slender 
empirical basis but also because he thought no gentleman would ever pry into the 
private affairs of another. 


This enthusiasm of Angell’s for amateur sports was deep and life-long. It was 
responsible for one of his most important services to Stanford, for, as chairman of 
the faculty committee on athletics, he was in effect director of university sports for 
more than twenty years and a sympathetic friend to generations of Stanford athletes. 
“His influence,” said President Wilbur, “had more to do than that of any other 
man in the development of widespread wholesome sports among the colleges of the 
Pacific slope.” Angell Field, Stanford’s track and field stadium, was named in his 
honor. 

A striking characteristic of Angell was his modest reticence in regard to himself. 
He liked to discuss psychological issues and the shaping of those issues by his early 
colleagues and others, but of his own part therein he rarely spoke. He was equally 
silent about the influences that shaped his early life and molded his later career. 
It is this reticence and this constant concern with the individual, in scholarship as 
in athletics, that mark the man—a gentleman and a scholar, if ever there was one, 
too assured of his own values to stoop to self-advertisement or mass production, and 
quite content, we need not doubt, that his chief memorial should rest in the minds 
of the many who felt his influence. 

Stanford University Lewis M. TERMAN 


George Frederick Arps: 1874-1939 


George Frederick Arps was one of the later Wundtians. He was born January 23, 
1874, at Cary, Illinois. After a preliminary education in the public schools of his 
native State he went to the University of Illinois for two years. He then transferred 
to Stanford University where he obtained his A.B. degree in 1904. He pursued 
graduate study at Indiana University (M.A., 1905) and at the University of Berlin 
and finally went to the University of Leipzig to complete his formal study. There 
he received his doctorate with Wundt in 1908. 

His experience with Wundt established permanently his field of scientific interest 
as far as psychology was concerned. He always identified himself with the experi- 
mental laboratory and the majority of his publications were of that type. In his 
later years when administrative duties absorbed increasing amounts of his time and 
interest he still had a hankering for the laboratory and was frequently observed in 
the laboratories of the Department of Psychology deriving vicarious satisfaction from 
discussing with his colleagues their experimental problems and their programs. 

Dr. Arps came to Ohio State University in 1912 after teaching at Illinois and 
Indiana. At that time the Department of Psychology consisted of two men, a-set of 
K6nig tuning forks and a Hipp chronoscope. In the twenty-five years under his chair- 
manship the department grew to a personnel of over fifty, a payroll of $100,000, an 
equipment inventory of $64,000 and an output of over 100 Doctors of Philosophy. 
Much of this development was at a period when the importance of psychology was 
not widely recognized, when most University departments were small and when many 
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of them were adjuncts of Departments of Philosophy. This administrative accom- 
_ plishment may be attributed partially to Dr. Arps’ constructive imagination, his 
facility in organizing materials for a ‘case, his everlasting persistence in a project 
in which he believed and his personality that carried conviction by its sincerity. 

There was an interlude in his academic work during the war years. Leaving the 
department in charge of one of his colleagues he accepted a commission as Captain 
in the Sanitary Corps. He served at Camp Greenleaf, Camp Custer, and Camp Sher- 
man. At the last of these he was Chief Psychological Examiner and Chief Morale 
Officer. Later at the U. S. General Hospital at Detroit he was Chief Educational 
Officer in charge of the rehabilitation of disabled soldiers, Chief Morale Officer, and 
Chairman of the Welfare Board and Board of Recommendations. He was discharged 
from active service in August 1919 with the rank of Major. 

In 1920 he became Dean of the College of Education an office which he held 
concurrently with the chairmanship of the Department of Psychology. His contribu- 
tions to the development of the College were equally notable. They included the 
gathering of a faculty of outstanding persons in all departments of the College. 
When the American Council of Education recommended a list of departments for 
graduate study, it included four at Ohio State and two of these were in the College 
of Education. Other of his significant accomplishments were the establishing of the 
Bureau of Educational Research, the Bureau of Adult Education, the Bureau of 
Special Education, and the University Schools. The last of these reflected his basic 
educational philosophy—a persistent and deep-seated concern for the welfare of the 
child. 

In 1937 he laid aside these responsibilities to assume one which he felt to be 
still greater—the Deanship of the Graduate School. He was just in the process of 
making an extensive reorganization, seeking adequate budgetary support and causing 
the Graduate School to play a larger réle in the life of the University. He was 
undertaking these duties with the same enthusiasm and energy at the time of his 
last illness. He died on September 16, 1939. 

Some psychologists stand out in the perspective of history by virtue of their 
books, their theories, or their experimental results. While Dr. Arps’ scholarly output 
in his early academic years was considerable, his greatest contribution from an over- 
all point of view was providing facilities and support for others who were doing 
the active work. His greatest monuments are the Department of Psychology and 
the College of Education and the numerous students who have gone out from his 
Department to pursue psychological work in academic and applied fields of service. 

Ohio State University HaroLp E. Burtt 


Robert MacBougall: 1866-1939 


Robert MacDougall, professor emeritus of descriptive psychology at New York 
University, died on November 1, 1939, at his home in Montclair, New Jersey. He 
was born in Dewittville, Quebec Province, Canada, on June 12, 1866. He was gradu- 
ated from McGill University with the B.A. in 1890 and from Harvard University 
with the Ph.D. in 1895. Thereafter he worked at the University of Berlin and The 
Sorbonne. He held an instructorship in Western Reserve University in 1896-97 
and an associate professorship in 1897-98. From 1898 to 1901 he was an instructor 
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in Harvard University. Then he accepted a professorship in New York University, 
a position which he held until his retirement in 1932. 

As a person, Robert MacDougall was kindly, humorous, thorough; as a teacher, 
he was scholarly and stimulating. His classes were relatively small but probably 
none of his graduate students left without a deep sense of having made a contact 
with a brilliant and cultured mind. As a psychologist, he was both theoretical and 
practical. His main interests were social psychology, psychological esthetics, number- 
habit, time-sense, speech, reading, spelling. . 

MacDougall's published output was comparatively small although he wrote on a 
variety of topics in the field. His notable volume, The General Problem of Psy- 
chology (Conceptions), was published in 1922. Dealing with the general problems 
to which psychology like every science must give consideration, it gives a thorough- 
going analysis of methodological perspective of psychology. With great clearness 
the author points out the seriousness of misconceptions that arise when psychologists 
are not fully oriented with respect to the nature and purpose of the conceptions 
guiding their work. The volume is comprehensive and scholarly. 

Thus, his concribution to psychology was primarily his logical delineations of a 
mentalistic psychology in the scheme of things, not only the relation of psychology 
to knowledge in general and to the arts of life, but the field, the limits, the methods, 
data, and specific problems of psychology. It was a discussion about psychology 
rather than a discussion of psychology. 

New York University CHARLES E, SKINNER 
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Edited by JOHN G. JENKINS, University of Maryland 


Psychological Issues: Selected Papers. By RoBERT S. WoopwortH. New York, 
Columbia University Press, 1939. Pp. x, 421. 

Professor Woodworth’s colleagues at Columbia have in this book printed a 
selection of his published papers in honor of his seventieth birthday. He himself 
was not consulted about the project in any stage of its progress, and the original 
articles have not in any way been altered. The result is a well edited, handsomely 
printed book consisting of twenty-five papers, a complete bibliography of his writ- 
ings, and an index. There is also as a frontispiece a reproduction of the Blenner 
portrait. 

The first paper is the autobiography written in 1932 for A History of Psychology 
in Autobiography. Thereafter the papers are classified under five headings: “Sys- 
tematic Problems” (10 papers), “Abnormal Psychology’ (4 papers), “Differential 
Psychology” (4 papers), “Motor Phenomena” (2 papers), and “Educational Psy- 
chology” (4 papers). The classification testifies to the wide range of the author’s 
psychological interests, but the papers themselves will have to be read to appreciate 
his unique responses to the shifting psychological situations during the period of 
41 years which the collection encompasses. 

With the exception of an article on “judgments of magnitude by comparison 
with a mental standard”’—we would call them absolute judgments today—all of 
the papers of the first group deal with problems growing out of psychological sys- 
tems that were in vogue at the time the papers were written. Five of these—‘“The 
cause of voluntary movement,” “Imageless thought,” “Non-sensory components of 
sense perception,” “The consciousness of relation,” and ‘A revision of imageless 
thought”—were all polemics against prevailing doctrines of sensation and image, 
particularly image. The first four were published during the years 1906-1908 inclu- 
sive, and the last was the author's presidential address in 1915. The remaining 
papers of this group are “Four varieties of behaviorism” (1924), “A justification 
of instinct” (1927), “Gestalt psychology and the concept of reaction stages” (1927), 
and “Situation-and-goal set” (1937). These four are still close to present day con- 
troversy. The others are historical and the graduate students of today will have to 
read the textbooks of the first decade of this century to discover why the author 
considered their topics as problems. 

The first paper of the second group, a “Note on the rapidity of dreams” (1897) is 
Woodworth’s first published article. It is still good reading and it is still useful for 
the student of dreams. The next article, ‘“‘Psychology and experimental psychology” 
(1906) indicates a number of ways in which psychology might be helpful to psy- 
chiatry. Unfortunately psychiatry has given them little heed. The final article of the 
group is “Some criticisms of the Freudian psychology’ (1917), a penetrating 
criticism that the psychoanalysts have ignored. 

The Differential Psychology group opens with two articles which giew out of 
the author’s experiments with primitive peoples at the St. Louis Exposition. The 
first of these is “Racial differences in mental traits” (1910, the vice-presidential 
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address of Section H, read at the Boston meeting of the A.A.A.S. in 1909). His- 
torically it is important not only because it is one of the first attempts in differential 
psychology to deal with the problem of the significance of the difference between 
two central tendencies, but also because despite certain French anthropologists its 
conclusions have not during these 30 years been undermined. In the second of the 
pair, “The puzzle of color vocabularies” (1910), the author argues successfully 
against the contention of several anthropologists that because a savage has no name 
for a color he cannot perceive the color. The third paper is “On factors contributing 
to a low scientific productivity in America’ (1911). It belongs in this group only 
because it is granted that relative to the number of scientific investigators produc- 
tivity is less among American than among European men of science. The last in 
this group is the paper on “Combining the results of several tests in statistical 
method” (1912). It is the oniy published paper of the author on statistical method 
although for two years of his life he had been a teacher of mathematics. 

The two papers classified as Motor Phenomena hark back to the days when the 
author was an instructor and investigator in physiology. The one is “On the volun- 
tary control of the force of movement” (1901), an experimental study that grew 
out of his dissertation which had been published two years earlier. The other is 
“Maximal contraction, ‘staircase’ contraction, refractory period, and compensatory 
pause of the heart’”’ (1902). This is another experimental study begun in Cambridge 
in 1897 when he was a graduate student and completed in New York after he 
had received the doctorate in psychology. Both are models of scientific investigation 
and report. 

The group called Educational Psychology commences with an investigation made 
in collaboration with Thorndike entitled ‘The influence on improvement in one 
mental function upon the efficiency of other functions” (1901). Historically it is 
the first extensive investigation of the transfer of training. It was originally pub- 
lished in three installments with three sub-titles: I. General statement; II. The 
estimation of magnitudes; and III. Functions involving attention, observation, and 
discrimination. The authors speak of these installments as articles. Consequently, a 
footnote to this effect, say on p. 368 of this book, would save the reader a little 
confusion. The remaining three articles in this group are “Present day methods of 
teaching philosophy” (1909), “Psychology in the college course” (1911), and “The 
teaching of psychology’ (1920). 

To properly evaluate these polemical, experimental, expositional, and popular 
articles would take a deal of research: There are innumerable hints, suggestions, and 
ideas that still await discussion and experiment. It is easy to see, however, that the 
author has from first to last been in the current of psychological development in the 
United States and he has himself contributed not a little to it. Indeed, it is remark- 
able how frequently the positive contributions of these papers have been incor- 
porated in present day psychology. j 

In his polemical articles he has helped to clear the air of much fog and of some 
pedantic smoke-screens. They are marked by clear thinking, sincerity, kindliness, 
and a general persuasiveness that seems to derive from a simple appeal to fact and 
good sense rather than to formal logic. In the end his opponent is himself clearer 
if not convinced. His expository articles are always models of their kind, and his 
experimental studies leave one with a deep regret that there are not more.of them. 
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It is almost impossible to escape the biographical aspect of the volume. It is as 
if the autobiography set the theme, and all that follows is its elaboration. Time and 
again the papers repeat, echo, amplify, illustrate what he has said of himself and 
of his work in the autobiography. If the papers are taken chronologically one can 
see how with his ‘‘situation-and-goal set” established almost from the beginning 
he has searched consistently for a point of view that would bear directly upon the 
problem of living and that would encompass what is being done in psychology. 

The author may properly be proud of this volume; and his colleagues in psy- 
chology everywhere may join with his colleagues in Columbia in congratulating 
him upon reaching his 70th year of living, upon the distinction of his contributions 
to his chosen profession, and upon the promise which the contents of this book 
give for the future. 

Cornell University H. P. WELD 


The Place of Value in a World of Facts. By WOLFGANG Konia. New York, 
Liveright, 1938. Pp. ix, 418. 

“The purpose of this book is philosophical.” So also is its procedure. Phenomeno- 
logical analysis is preferred to positivism; epistemological dualism is accepted on 
faith; isomorphism is the main thesis. The “world of facts” turns out to be a realm 
of hypotheses. Which hypotheses may be conceived to correspond to the experience 
of value (“‘requiredness’’) ?—is the question. The answer, based on the assump- 
tion of isomorphism, is that values have as their correlates the macroscopic dynamics 
or “forces” of brain fields. But the way to this answer is discursive and has many 
detours. 

There are ten chapters. In the first “The Case Against Science” is presented. In 
a long speech a hypothetical editor arraigns modern science for its negativism, its 
Nothing-But attitude, and its failure to provide insight into fundamental features of 
human destiny. The rest of the book may be conceived as an endeavor to escape 
from such a critique. 

Chapter 2 touches lightly on some of the theories of value that have been pro- 
posed. Chapter 3 gives “An Analysis of Requiredness”—this being the general 
term substituted for “value.” Particular attention is paid to “subjective” accounts of 
value, which are found to be, if not incorrect, at least incomplete. Phenomeno- 
logically ‘“‘requiredness” is exhibited when vectors appear in a context, one part 
demanding or rejecting another. That one of the parts thus organized is often the 
phenomenal self is true. But items outside the self may be the source of vectors 
directed upon it, and, as in arithmetic, music and dress, the “acceptance” or “re- 
jection’” may involve items both of which are, in this not-self sense, “objective.” 

Requiredness is found in the world of phenomenal fact, regardless of human 
strivings and self interests. Tertiary qualities, like the primary and secondary, are 
right there where they are found, and phenomenologically, ‘‘facts’ are at least not 
always just bare and neutral. Their bearings on one another, their demanding vectors, 
may be just as factual as the facts themselves. ““We have thus given to values a logical 
place among facts.” 

But has value any extra-phenomenal locus? The following chapters consider this, 
which is of course the real question. The first 100 pages are wholly preliminary, for 
obviously if values were not phenomenological events there would be little excuse 
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for a book about them. The resort to phenomenology is just a way of exhibiting 
the meaning of the concept “value” and of generalizing its application. 

Chapter 4 is entitled “Beyond Phenomenology” and therein the author makes 
clear how strong is the demanding vector between his own logical self and the 
dogma of epistemological dualism. Support for the dualist dogma is sought by 
adducing experiences involving “transcendence,” thus affording a “direct refutation” 
of phenomenalism. What the vector reveals as demanded is at least one good case 
in which “transcendence” is seen to occur and “while it lasts . . . implies transphe- 
nomenal existence.” Trying to recall a forgotten name is made to bear the 
burden. The experience is analyzed to show how the lost (hence not phenomenal) 
name must be somewhere, for we feel now close, now far, etc., and it is clearly 
implied by and felt to fit into such details as are phenomenally given. “I do not 
hesitate to conclude,” the author writes, ‘that ‘transcendence’ is a notion with a 
definite meaning, that the same is true of ‘transphenomenal reality,’ and that in 
principle we may ascribe existence to transphenomenal entities no less than to 
percepts and other phenomena.” 

Of course there is no accounting for all the things that people may do. Some 
readers may even feel that this illustration of what the word ‘‘transcendence” is to 
mean in this book is an adequate justification of epistemological dualism, over- 
looking the author’s further surmise that the “reference” in imminent recall is 
actually not to a name but to a brain trace (which is not a name but only a neuro- 
logical spook). Kéhler, however, shares “the opinion of those who contend that 
all phenomena without any exception are the correlates of somatic processes in the 
nervous system” and brain traces are to be heavily leaned on in later chapters. 
The nervous system has for Kohler the same extra-natural status that it had for 
Titchener and is achieved by the same technique by which McDougall elaborated his 
“world of mental structure,” although the latter outcome would be abhorrent to 
Kohler. 

Even mediaeval demonology, it may be noted, observed a rigorous isomorphism ; 
the destinies of men but reflected the conflicts of the spirits. The difference lies in 
the picture given of the possible nature of the transphenomenal. “Experimental 
facts,” says the author, “of course are phenomenal facts.” But an experiment does 
not occur in a flash; it covers a time span. So also does any act of recall. When one 
part of the experiment is immediate, is the remainder transphenomenal when its 
time span is lengthened? And if it does not, how does it exhibit any transcendence? 

In such accounts Gestalt theory betrays its strangely asocial character. Phenomena, 
for it, are episodic individual events. Reality is, in these earlier sections of the book, 
an old-fashioned, nailed-up system. The social character of science and of “reality” 
are overlooked in favor of a Leibnizian pre-established harmony, which is chiefly 
structural and therefore mainly spatial (topological is the current argot). The 
author frankly admits the “it would probably betray exaggerated optimism if we 
should believe that after our argument in favor of transcendence the philosophical 
reader will feel entirely at ease” —but even a philosophical reader knows a good joke 
when he hears one! 

There is a good deal of discussion in this chapter of the distinction between the 
body (a percept) and the organism (a transphenomenal entity) and a confusing at- 
tempt to show that the self is something of which the I is aware, along with other 
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percepts. This is in the endeavor to save epistemological dualism from the barrage 
of the New Realism. The monetary identification of the self with the body serves 
a neat purpose but it fails to touch the epistemological problem. 

The chapter ends with a neurological account of the nature of visual perception. 
Superficially it is a naive account—images of objects are projected on the retina of 
the eye—the brain has two hemispheres, as everybody knows, etc. But actually this 
account is extremely esoteric. For it cannot be dealing with the eyes and brain we 
find in nature. Such organs are only “phenomenal,” whenever we do find them, and 
as found they can only be parts of some “body percept,” not parts of a super- 
phenomenal, that is hypothetical entity, and who can say that “everybody knows” any 
particular thing about such fictions? The discussion of topological parallelism be- 
tween visual perception and processes in the striate area never gets off of this 
epistemological level. It is appropriate therefore that Chapter 5 should wrestle with 
“The Nature of the Physical World” and its comparison with the phenomenal one. 

It is now admitted that transcendence never reveals what is not already known. 
The physical world is a “‘construct’’ and its contents have always phenomenological 
models, although of course these latter may often be far to seek. However, the main 
point is that now “transphenomenal” objects become constructs, not a nailed-up 
system at all. Even the abstract quantitative aspects of science hark back to primitive 
phenomenal observations, For the reviewer the point is simply that, this being the 
case, objections may be forthcoming if the physical constructs should ever be put 
to any systematic use. Will not you, for example, find only such isomorphism as you 
have already allowed to creep in? If so, this will be nothing to exult over, and a 
book about it would be sheer tautology. 

Considerable space is devoted to this project of showing how the most abstract 
physical terms or symbols must have a phenomenological footing, and for the first 
time it is incidentally intimated that it is the relative “invariance” of perceptual situ- 
ations that dictates to physics its field of work. This point, if fully appreciated, might 
have led to a realization of the social character of “the real;” and it might have 
led away from epistemological dualism into a workable conception of the psycho- 
physical continuum with its freedom from epistemological riddles. 

The main point for the author, however, is that perceptual and physical systems 
have a common macroscopic structure—that is, are isomorphic. Obviously, of course, 
since as we have seen the latter are only revised reports, abstracts and summaries 
of the former from which many of the qualitative, subjective, i.e. variable items, 
have been deleted. But this the author would not admit. Actually, however, such 
isomorphism would appear to be so obvious that no startling use could conceivably 
be made of it, except perhaps in practical engineering. But engineers are naive 
realists, not epistemological dualists. 

Reverting to the main point, this is for the author that however different in 
other respects “thing percepts” and ‘‘physical objects” may be and often are, 
there is much macroscopic structural resemblance between them. Science, on the 
other hand, tends, especially recently, to ignore the molar aspects of the physical 
world, in favor of some form of atomism. The author emphasizes the need for holding 
fast to the macroscopic features as well, and he gives examples of the importance of 
context and field as genuine levels of organization. The chapter closes with critical 
consideration of the “principle of indeterminacy.” The causal concept remains a 
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valid notion and has special application to macroscopic objects. These having been 
demonstrated to be genuine entities, the way is clear for the next chapter “On Iso- 
morphism.” 

First comes again the quaint distinction between the body and the organism— 
“they are two different entities.” The former is a mere thing-precept, the latter a 
transphenomenal object. The author laments that we cannot “look upon the organ- 
ism with quiet impartiality. The real trouble is that the organism he is going 
to talk about cannot be “looked upon;” it is a pure hypothesis or postulate (not to 
say “fiction” ) and whatever the author may say about it was not learned by looking. 
As a child the reviewer once hid a stolen object and then pretended to find it by 
accident, but even an unsophisticated parent sees through such a ruse. Yet that is the 
way isomorphism is presented to us. We observe phenomena; we invent a correlate 
in the beyond, patterned after them; then we pretend surprise that the two have 
a structural resemblance! 

Isomorphism between phenomenal facts and cortical events is to be found, it is 
here alleged, on the plane of macroscopic brain dynamics. As is the Gestalt custom, 
hydraulic and electrical examples are used to establish a model for neurological 
fictions. It is recurrently lamented that modern physics pays slight tribute to macro- 
scopic states and forces, so that the concept of “macroscopic dynamic contexts” is 
applicable only with difficulty and uncertainty to the organism. On the other hand, 
of course, this situation facilitates excursions into neural mythology! 

The author, reluctant to admit that “cortical processes consist of independent 
events in individual cells’ elaborates several examples of ‘‘psychophysical correlates” 
from a ‘“‘macroscopic point of view.” The ‘philosophical reader” previously com- 
plained of, will no doubt be ill at ease to learn that “points of view” are still 
tolerated in the alleged science of neurology. Hypothetical cortical field’ processes 
involving gradients of electrostatic potential in the “regions” of the striate area are 
described as possible correlates of visual patterns. Perceptual field and cortical 
partner have common structural features, Vision and its cortical correlate are to this 
extent isomorphic and the cortical macroscopic organization “mediates between the 
physical and the perceptual structure.” 

Although detailed knowledge of the state of individual neurones might reveal 
little, “the description of these processes in macroscopic terms would be a correct 
report, not only of the cortical situation, but also of some essential traits of the 
visual field”—but only, we should add, because the correspondence was originally 
smuggled in there when the hypotheses were made. Even the “‘outsideness” of things 
and the body in perception has its counterpart in the beyond—the “‘outsideness” of 
the respective cortical processes. Of course the “‘outsideness” has to be “functional,” 
not merely “geometrical.” With admirable restraint the author refuses to speculate 
as to what the cortical correlates of sensory quality, for example, may be. 

Isomorphism is of course admitted to be only a “postulate,” which “becomes a 
theory by virtue not of one hypothesis, but of a whole set of definite assumptions.” 
In the words of a familiar household verse we might paraphrase this, “Oh, what 
a tangled web we weave, whei first we practice,” but the title of the book refers 
to a ‘World of Facts’! 

Gradients in brain fields are suggested as the correlates of perceived relations. 
Again the technique is that of analogy, with a demonological flavor. Furthermore, 
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gradients appear to have a geometrical as well as a functional implication. The 
citation of Jacobs’ “experimental test’ of the gradient hypothesis will disturb even 
the unphilosophical reader, for even if the results may be generalized they involve 
the simple fallacy of the affirmed consequent and give just no support to any 
hypothesis. 

In: Chapter 7 we return to “Memory and Transcendence” again, with defense 

of the brain trace hypothesis and alleged “tests” of the same. Mnemic processes in 
great variety, it is insisted, imply that we must assume “some entity which survives 
during the interval” as a representative or preservation of past events. The author 
refuses to “burden the system of my thought with the tremendous hypothesis 
of a third realm of entities, different from nature, yet not phenomenal.’ And the 
“remnants of past experience do not . . . really belong to the phenomenal world.” 
Since ‘‘worlds should not be multiplied beyond strict necessity” the author proposes to 
“construct” the remnants of past experience as physical entities; namely, brain 
traces. 
But why not apply the law of parsimony to remnants as well as to worlds? 
Since such remnants never phenomenally appear, why invent partners for them in 
the beyond? This is done because in mnemic processes there is often a long time- 
lapse between cause and effect. Is there not always a time lapse between antecedent 
and consequent? And how long must this be to make necessary the postulation of 
remnants? The chasm is narrow indeed between a brain trace demonology and that 
of Freud or that of McDougall. The author defends his position by showing that in 
physics hypotheses have done useful work. Some of them have. The point is not 
that psychologists should not be permitted hypotheses—they should and are—, 
but they need not flaunt them prematurely nor elaborate them in a treatise purporting 
to deal with ‘the world of facts.” Of course in a sense postulates are facts; they are, 
however, not transphenomenal and when nobody is making them they do not exist. 
Calling a critic “anachronistic” is as irrelevant to this situation as waving a flag 
would be. : 

The reader must consult the chapter for the exposition of details of the trace 
hypothesis and for the account of “tests” of it. All of these “tests,” again, commit 
the elementary fallacy of trying to affirm a consequent without having eliminated 
alternative antecedents. The upshot is that the concept of traces is said to “refer to” 
purely physical entities and contexts; herein vectors originate so that specific ‘‘de- 
mands” and “requiredness” may issue. These “physical entities may fit into given 
phenomenal contexts because they have the properties which these contexts require 
for their completion.” 

Chapter 8, on “Organic Fitness,” is a running commentary on a variety of bio- 
logical concepts, such as selection, mechanism, regulation, equilibrium, vitalism, 
homeostasis, degrees of freedom, the “law of dynamic direction” of which a great 
deal is made, and the second law of thermodynamics. Organic events do not appear 
to exhibit “‘requiredness;’’ but “a general trend of nature is sometimes found to 
yield the same results as might be expected if the events in question were actually 
happening in order to fulfill a demand.” Since this is a perfectly good “affirmed 
consequent” one is at a loss to understand why the author concludes that “we do 
not discover requiredness as such among the data of science.” 

“Facts and Forces” are treated in Chapter 9. The observations of “transcending 
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requiredness” are recapitulated. Earlier parts of a context, now gone and no 
longer phenomenal, exercise demands by way of continuation, completion, or closure. 
How can the past thus operate when no longer phenomenal? Phenomenology cannot 
tell us, but for biological theory ‘the entity beyond can only be the trace of those 
processes which accompanied the earlier parts of the context when they were ex- 
perienced.” That is to say “a demand may issue from a trace, emerge into the phe- 
nomenal field and there decide what is wrong and what is right with reference to 
that trace.” Imminent recall, again recapitulated, leads to a similar conviction: “an 
influence extends from a given phenomenal context to the trace in question and 
accepts it as right.” 

Tentative description of the characteristics of these requiredness situations shows 
their striking resemblance to the characteristics of situations involving ‘‘forces.’”” The 
features are such as context, dependence, transcendence, demand. Now forces, in 
concrete physical situations, are “vectors which actually accelerate or retard dis- 
placements.” The concepts of force and of requiredness must be brought together. 
They “occupy structurally identical positions in their respective contexts and the 
dynamic characteristics are similar.” “We find that dynamic maintenance within a 
balanced state is the homologue of acceptance within a phenomenal context,” etc. 

_ Endeavors are then made to portray this parallelism concretely, between phe- 
nomenal requiredness and its cortical correlates (as constructed, of course). Pres- 
sures and resistances of electric forces in the brain field are sketched, corresponding 
to “good” and “bad” curves as seen, and again we are launched into the wholly 
mythical realm of neural electrostatics and gradients. ““Requiredness has a neural 
correlate and that correlate is the tension which the neural substratum of the situ- 
ation contains.” Value and neural forces exhibit isomorphism, Not only in visual 
perception but elsewhere ‘‘forces play the same rdle within the macroscopic cortical - 
process as that which various forms of experienced demands assume in the corre- 
sponding perceptual situations.” 

Values are brain forces, or at least they have a similar topology. The reviewer 
submits that it is just as instructive to say ‘““Values are demons,” or “Values are 
body fluids,” if only you start with the right postulates and analogies. But the author 
is more at home in neural dynamics than the reader is likely to be. He is even so 
familiar with the factual nature of neural events that he can say confidently, “There 
are no inert velocities in cortical processes.” 

The final chapter is a series of discursive and informal remarks on “Man and 
Nature,” and consists of a variety of after-thoughts and not too closely connected 
comments. The main outcome we have indicated in the brief survey we have given 
of an absorbing inquiry, an ingenious set of hypotheses, supported by scholarly 
insight, and a serious effort to show the critical straw editor who ambled through 
the introductory chapter that science may be able to make some progress in mapping 
out the innermost nature of human values. 

The philosophical reader should not be too disappointed to see the search for 
value in a world of facts dwindle into a guess about the possible neural correlates of 
a “feeling of ought.” The most valuable thing about the book is not its final 
guess on this point but its persistent and informed propaganda for a view-point— 
the Gestalt outlook, with its emphasis of macroscopic organization and the dynamics 
of contexts. 
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And what a pity that this book fell, for review, into the hands of a confirmed 
positivist, who is strongly allergic to imaginative neurology, dualism, analogy, and the 
fallacy of the affirmed consequent! 

Barnard College, Columbia University H. L. HOLLINGwoRTH 


Theories of Sensation, By A. F. RAWDON-SMITH. Cambridge, England, University 
Press, 1938. Pp. xiii, 137. 

This book does not discuss theories of sensation. In fact, the text contains no 
theoretical account of sensation at all. It presents many psychophysical facts, and 
most of them are well chosen. All of them are accurately and carefully described. As 
to the hows and whys of sensation, that is to say, as to theories of sensation, the 
reader will be impressed by their absence. Actually the author assumes two principle 
objectives: (1) to describe briefly how he thinks the eyes and ears work; and (2) to 
tell why he holds these views in preference to others. The first objective he achieves, 
but not the second. The book neglects completely to tell us the reason why the views 
are held. 

The text is divided into two general sections: Vision and Audition. Each section 
considers histological, physiological, and psychological data. The histological facts 
(the eye and the ear) are sketchy and elementary. The physiological facts (of the 
eye, the ear, and their associated nerve trunks) are selected but representative. The 
psychological facts, except for visual acuity, are those usually encountered in the 
psychophysical studies of sensory quality and intensity. 

The treatment of both Vision and Audition by a competent investigator offers 
unusual opportunities, but the author does not avail himself of them. He draws 
one or two comparisons between the processes of the two senses, but they are of 
little general importance (cf., for example, the parallel drawn between the muscles 
of accommodation and the tympanic muscles, p. 74). Thus, one of the most dis- 
appointing aspects of the book lies in its failure to indicate the important similarities 
and differences in the data and in the interpretation of th~ data secured in these 
two departments of sense. Even biologists, to whom the book is addressed, would 
have been interested in knowing about the similarities between the threshold func- 
tions for visibility and for audibility, that the principle of reciprocity with respect 
to time and intensity applies to hearng as well-as to seeng, that functions comparable 
to visual dark-adaptation curves exist also for hearing, that hue (like pitch) varies 
as a function of intensity when frequency is held constant, and that the funda- 
mental reason for the origin and nature of the prevailing theories of sense-organ 
activities in vision and audition lies, not in anatomical structure or physiological 
function, but in the need for an explanation of the facts of sensory experience. 

The text treats the two senses differently. The first section places its greatest 
emphasis upon the facts of visual sensation and then deals with the implications 
of these facts for the physiology of the eye. That procedure is, of course, the fashion 
of the day. In the second section (Audition), the procedure is reversed. There, the 
text stresses the facts of the physiology of the ear, and then deals with the implica- 
tions of these facts for auditory sensation. This difference in emphasis could have 
been explicated as a difference between visual and auditory theory, but the author 
misses this chance. 

This asymmetry in treatment also contributes to the unevenness which character- 
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izes the exposition of the monograph. Moreover, it obscures interesting points of 
fact, especially as regards the basic reasons for the theories goncerned with the 
mechanism of wave-length analysis in the eye and of frequency analysis in the ear. 
The psychophysical facts of color discrimination and color mixture are shown 
clearly to constitute the raison d’étre for the tri-receptor theory of wave-length 
analysis in the eye. What the author does not make clear is that an analogous reason 
was responsible for the resonance theory of frequency analysis in the ear. He gives 
the erroneous impression that Helmholtz and the others intuited the idea of frequency 
analysis in spite of their meager knowledge about the mechanics of the inner ear. A 
simple statement of Ohm's law (for all its deficiencies) would have set all this 
right. : 

Now let us turn to particulars. 

The four chapters on Vision include an elementary account of the human eye, 
a careful summary of the results usually associated with the belief that scotopic 
and photopic vision are respectively mediated by rods and cones, a discussion of 
intensity discrimination and visual acuity, and an accurate presentation of the 
facts of color mixture. With the exception of Chapter 3, these chapters are valuable 
for the capable descriptions of the material presented. 

Chapter 3 (intensity discrimination and visual acuity) is the weakest in the 
book. In the first paragraph the author presents the reader with a factually in- 
accurate and a logically untenable account of results for intensity discrimination. He 
uses Weber’s function as a basis for his discussion, and makes two assumptions 
concerning this function: (1) that there is one and only one ‘true’ form of the 
Weber function; and (2), that he knows the ‘true’ form, Neither assumption is 
correct. Ever since Weber's original study, investigators have sought to discover the 
truth concerning the form of this function as determined under varied and varying 
experimental conditions. The net result of all the work done in the field of vision 
up to the present time is a convincing demonstration that the Weber function, 
AI = f(1), changes its form in an orderly manner as particular experimental condi- 
tions are systematically altered. At best, the author’s argument is circular, for he 
assumes the constancy of AI/I at high intensities, and then dismisses as inadequate 
all experimental results which do not confirm his assumption. 

The same type of adverse criticism is applicable to the discussion of visual acuity 
as a function of illumination. The author’s treatment of neurophysiological results, 
on the other hand, is excellent, for he rejects the notion of mere neural ‘correlation’ 
and attempts to indicate some of the implications which follow when a visual 
process is considered as a constellation of causal events. Visual theory (like audi- 
tory theory) stands sorely in need of just this kind of theorizing. 

The three chapters on Audition contain a summary description of the working 
parts of the ear, the arguments for and against the resonance theory of frequency 
analysis in the ear, an objective account of the cochlear response, and a discussion 
of sensory intensity, These three chapters are the best of the seven in the book. 

The author is frankly skeptical of models, of the hair-cell theory of the cochlear 
response, and of the ‘evidence’ secured for the place theory by way of results by 
lesions produced directly and through long exposure to intense tones of low fre- 
quency. He discards the models of Ewald and of Wilkinson. It was Ewald’s theory 
(1899), nonetheless, which predicted the changes in pitch which accompany changes 
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in intensity, and which stimulated Zurmiihl (1930) to make his important study 
of those changes. Although the question of the cochlear tesponse is still regarded 
as unanswered, the author, fairly and convincingly, presents the case for the non- 
resonant mechanism, He summarizes the evidence for the volley idea of Wever 
and Bray clearly. 

The work of Knudsen and Riesz forms the basis for the discussion of the Weber 
fraction, and the text emphasizes the fact that AI is a function of time as well as 
intensity. The relation between AI and time is not one of inverse proportionality, 
however, and the form of the Weber function in audition (as in vision) can be 
shown to change as conditions other than intensity are systematically varied. 

In this book, the author has selected and condensed a large number of histo- 
logical, physiological, and psychological facts. The selections are eclectic; the de- 
scriptions, terse and effective. In telling how he thinks the eyes and ears work, 

however, he has unwittingly subscribed to the view—a current view—that events in 
the sense-organ can be accurately assayed from a study of psychophysical results. 
Much of the ‘adverse’ criticism in the present review is directed toward making this 


fact explicit. 
Harvard University ALFRED H. HOLWAY 


The Child and His Family. By CHARLOTTE BUHLER. New York, Harper & Bros., 
1939. Pp. viii, 187. 


The Child and His Family represents the first major attempt to study the structure 
of the normal child’s family in a way that allows quantification of significant quali- 
tative material. Although the chief stress is laid on the methodology, the content 
is equally important. The method consists of observational records of life situations 
regularly occurring in the family. A trained observer visited the same family for 
several weeks or months, at different times of the day, and participated as a member 
of the family in whatever activities were engaged in. Immediately after every visit 
verbatim recordings of verbal and non-verbal events were made. The range of agree- 
ment between observations of different persons extends from 66 to 83%. 

The chief contribution of this study lies in the system of classifying the ob- 
servational data. The dangers of quantification of such material arise from the 
character of the categories employed. To the extent that the units of behavior are 
on a reflexive, or logical rather than psychological level, their value is proportionately 
decreased. Dr. Biihler has not allowed her desire for reliability to blind her to the 
important aspects of the problem. Too often the observational studies in the United 
States have defeated their purposes by sacrificing meaning for reliability. 

Parent-child contacts of 17 families were observed, six of these being studies 
over several months. The nature of these contacts were analyzed in terms of the 
means by which they were established (e.g. greetings and affectionate approaches; 
non-verbal activities as bodily contact, manipulating materials; and conversations), the 
Situations in which parents approached their children (e.g. social intercourse, play, 
and biological situations), the intended purposes of these contacts, and the direction 
(i.e. positive, negative, zero) of the reactions of the children to the situation. The 
average number of each type of contact was obtained for the 17 families, and utilized 
later as a comparative standard for the six families studied intensively. Employing 
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as far as possible the same categories, child-initiated contacts with parents were 
analyzed in conjunction with parent-initiated contacts. In similar objective fashion 
an analysis of the relationship between six pairs of siblings was made, four of 
these pairs being members of the six families mentioned above. 

It is a commentary of the essential correctness of the schema of classification, 
that differences between family structures stand out clearly in those terms. Some 
of the categories, however, appear of doubtful value. Particularly striking in this 
respect is the classification of any internal response as “zero,” in- apposition to 
“positive” and “negative.’’ Embarrassment is thus regarded as a zero response. In 
addition, it is difficult to conceive the value of breaking down the means of estab- 
lishing contacts into such minute classifications as “Conversations; Statements; 
Stories; Guesses; Reflections; Objective means; Questions; Plans; Directions; Show- 
ing; Explaining; Informing; Correcting.” This is illustrative of one of the very few 
digressions into distinctions of a non-functional nature. 

With specific regard to the quantification of the data, it may be noted that the 
number of the cases are few, and the averages obtained probably somewhat spurious 
since the children scatter fairly widely in age. Tables are generously provided—but 
without measures of reliability. At one point there is made an awkward separation be- 
tween the approaches and reactions of parents from those of their children, The 
comparisons one would like to make of these is unnecessarily hampered. 

Dr. Buhler and her associates claim little for The Child and His Family other 
than a presentation of the technique of analysis they have developed. The nature 
of the content is a significant commentary on the valuableness of their contribution. 
Particularly noteworthy is its stimulating direction to the important investigations 
that should follow. 

Brooklyn College RosALIND GOULD 


The Family Meets the Depression: A Study of a Group of Highly Selected Fam- 
ilies. By WINONA L. MorGAN. Minneapolis, Institute of Child Welfare, Monog. 
Series No. 19, University of Minnesota Press, 1939. Pp. x, 126. 

This investigation is a 1933 follow-up of Ruth Lindquist’s The Family in the 
Present Social Order, which dealt with the circumstances of several hundred “normal” 
families in 1927—a “prosperity” period. Miss Morgan “has a dual purpose—to 
serve as a check-up on 331 of the highly selected families studied by Miss Ruth 
Lindquist in 1927, and to try to discover the effects of time and of the depression on 
these families” (p. 3). 

This was accomplished by an analysis of written questionaries answered by the 
331 families, plus oral interviews with mothers in 110 of them. The written ques- 
tionaries included items concerned with the economic status of the families in 
1927 and in 1933. As a typical comparison of 1933 with 1927: “The percentage 
of mothers who worried over their children had decreased from 26.7 to 8.8, this dif- 
ference being 4.7 times its standard error. On the other hand, the percentage worrying 
over outside activities such as church or club had increased from 0.5 to 8.0, a differ- 
ence that is 4.2 times its standard error’ (p. 37). Are such sweeping conclusions 
justified by answers on a mailed questionary to, ‘““What are the activities that are 
your chief source of worry?” : 

The real contribution to psychological research is in Chapter VIII on ‘The Per- 
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sonal Interview” and in Appendix B. The correlations between the results on the 
written questionary and the personal interview are remarkably high, and this is of 
especial significance because the answers on the questionary were unknown to Miss 
Morgan at the time of the oral interviews. The written and oral answers were of 
approximate equal accuracy on objective information, but the oral interview was 
apparently more accurate and complete on subjective judgments. Miss Morgan, how- 
ever, committed the “generosity error;” e.g. she writes that “two-thirds of the 
mothers seemed to have personalities of more than average attractiveness, and only 
about 10% seemed to be less attractive than the average woman” (p. 89). 

Several conclusions are of possible interest to psychologists. In 1933 as com- 
pared with 1927, the fathers were more willing to have their wives employed outside 
the home; twice as many families had increased their life insurance than had de- 
creased it; fewer women checked “personal ambition,” ‘‘a career,’ and ‘‘chance to 
indulge special tastes or gifts’ as their greatest sacrifice in marriage, and the number 
of mothers had increased who stated that they had made no sacrifice in marriage. 

The author says in her summary chapter that conclusions concerning the effect 
of the depression “would depend on whether one was an optimist or a pessimist. 
The optimist would dwell on the fact that about half of this group had not been 
greatly affected by the depression, while the pessimist would. point out that about 
half of the group had been unfavorably affected economically, some of them seri- 
ously” (p. 99). Apparently Miss Morgan is an optimist, for in her final paragraph 
she says, “that collecting the information for this study, particularly visiting the 
families, was a genuine inspiration” (p. 102). Whether or not Miss Morgan was 
personally “inspired’’ by her own work seems somehow beside the point as com- 
pared with the possible value of her research for other workers. 

The monograph includes a bibliography of 115 references and a complete index. 

George Washington University STEUART HENDERSON BRITT 


Population, Race, and Eugenics. By Morris SIEGEL. Hamilton, Ontario, M. Siegel 
(Davis-Lisson, Printers), 1939. Pp. x, 206. 

This treatise is divided into two books of five chapters each. Book I, devoted to 
eugenic devices of a positive nature, treats of such topics as the birthrates in the 
various strata of society, the causation of the greatly reduced rate in the higher 
strata and the less reduced rate in the lower strata, constructive recommendations 
by which to achieve a reversal of the birthrate tendency, various racial theories 
as related to eugenics, and a defense of rational or intelligently planned marriages 
based on eugenic considerations. Book II treats of negative or constrictive eugenic 
schemes, notably sterilization, to prevent the hereditary transmission of feeble- 
mindedness, manic-depressive psychoses, dementia praecox, and epilepsy. It ends 
with general conclusions arrived at throughout the entire treatise. The work 
refers to a bibliography of 72 articles, books, and reports. 

The reviewer is wholly sympathetic to the author and to his point of view. 
Various eugenic schemes should be introduced and should receive wide application 
to increase the population of able persons and to reduce the population of the unfit. 
He regards this work, however, as containing little new or valuable matter of 
interest to professional psychologists. Obviously the author, a general practitioner 
of medicine, is versatile and erudite, but his book will be valuable chiefly to lay 
readers. Professional anthropologists, sociologists, and eugenicists will not seek it as a 
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sourcebook of data or experimental proofs. One may, however, commend heartily 
four aspects of the work, First of all, it is written with moderation and shows an 
undogmatic, temperate tone. This is particularly evident where the author discusses 
the painful subject of Count Gobineau’'s rendition of the “great Nordic myth” 
and its current application in Germany, and where the difficult problem of heredity 
vs. environment is considered. Secondly, the book gives full pros and cons for nearly 
every issue that arises. Thirdly, the author takes the modern and widely held 
position that there are no ‘pure’ races of people, certainly no pure Aryans nor pure 
Semites. In fact, the reviewer found his discussion of the ‘race’ question to be most 
interesting. It was illuminating to discover that early Jews or Semites had mixed 
freely with Egyptians, Assyrians, Hittites, Babylonians, and Persians; that they 
had proselyted freely but wholly on a basis of credo; and that some of their settle- 
ments in Europe go back 2000 years. Finally, there is consideration of various 
national and state laws bearing upon sterilization procedures. For example, it is 
valuable to know that the Supreme Court of the United States, on May 2, 1927, 
handed down a decision upholding the sterilization law of the State of Virginia 
as not contravening the Constitutional rights of the defendant and upholding the 
purely eugenic purposes of the law. On the other hand, it is valuable to know 
that the Supreme Court of Utah, on April 9, 1929, refused to confirm an order 
which was designed to bring about punitive sterilization of a negro prisoner. Through- 
out, the author insists that eugenic considerations be the sole basis for sterilization. 
In fact, the treatise is thoroughly wholesome, conservative, and fair in both outlook 
and treatment. The diction and proofing, however, of the book leave much to be 
desired. 
University of Oregon H. R. CrosLaND 


Psychologische Zwillingsuntersuchungen. By Arno Lehtovarra. Helsinski, Finland. 
Akateeminen Kirjakauppa, 1938. Pp. 460. 

In the decades immediately following Galton’s publication of “The History of 
Twins as a Criterion of the Relative Powers of Nature and Nurture’ (1876) it 
appeared certain that the basic problems of genetics would soon be solved. Today we 
have more unsolved problems than ever. Lehtovaara’s psychological inquiry under- 
takes to organize and clarify these problems, and, wherever possible, to supply evi- 
dence which may lead towards their solution. The book is not, however, a storehouse 
of answers. Its principal contribution lies in the emphasis Lehtovaara places upon 
the need for strictly psychological data rather than those derived from biology and 
botany. The book’s defects are consequently the defects of all attempts at exact psy- 
chological measurement, for if tests are but partially conclusive when applied 
to large samples of the general population, they are certainly not more so when 
employed with a small number of twin cases. 

One hundred and forty-four pairs of twins were studied: 58 identical, 70 fra- 
ternal, 16 opposite-sexed. Their ages ranged between birth and 17 yr. but the ma- 
jority were from 7 to 17 yr.; all were of Finnish parentage and most of the cases 
were chosen from the schools of Helsingfors. Intelligence ratings were found to be 
slightly closer among the identical than among the fraternal twins, but the differ- 
ence is negligible. As regards their attachment to one another it was found that 
identical girl-twins were strongest, but in all cases the advent of puberty tended to 
decrease twin-attachments. In general it appears, however, that close resemblance 
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between identical twins is being continually enhanced by their almost identical en- 
vironment: similarity of interests ranks very high among the identical twins and 
hence it is natural that they should regularly be together in whatever they do. 

When shown amusing or terrifying pictures the fraternal twins were more in- 
clined after their initial response (laughter, startle) to look towards one another 
than were identical twins. Among the identicals there appeared a tendency which 
might be called pair-polarization: “A” usually looked towards “B” while “B” 
seldom looked towards “‘A.”’ Reaction-time varies less between identical than be- 
tween fraternal twins. Character and intensity of emotional responses were in much 
closer conformity among the identical than among the fraternal twins. No great dif- 
ferences were found between the two types of twin groups as regards eidetic imagery, 
although there was a slightly higher conformity between identicals than between 
fraternals. 

A series of extremely interesting pictures is given at the end of the book. They 
are mostly stills taken from moving pictures made while the children were re- 
sponding to various stimuli, but several every-day snapshots are also included. As 
a reference book for specialists in the study of eugenics or twin up-bringing, this 
book would undoubtedly prove very valuable; as a contributor of new knowledge, 
it offers but little. : 

University of Arizona D. ELLIs 


Social Forces in Personality Stunting. By ARNOLD H. Kamat. Cambridge, Mass., 
Sci-Art Publishers, 1939. Pp. 256. 

General Hugh S. Johnson has a newspaper column, “One Man’s Opinion.” Arnold 
H. Kamiat has written a book which is certainly “one man’s opinion.” This opinion, 
the thesis of the entire book, is that “most of the physical adults of all races and 
nations of which history has any record, have been psychologically, that is, intel- 
lectually, emotionally and volitionally immature” (p. 11); and this is explained by 
the fact that society has always been exploitative, autocratic, and competitive. This 
three-fold division of “‘intellectually, emotionally, and volitionally” (cf. cognition, 
feeling, conation) is followed throughout, with many instances of the three-fold 
immaturity of leaders in industry, politics, and other fields. Granted that the ration- 
ality of man is too often naively assumed, Kamiat certainly does not prove the 
“collective paranoia” of men. If he were not constantly leading the charge of the 
Light Brigade, he might be more convincing. 

Nor is he always consistent. How can he argue that “it is mere tautology to 
assert that people do wrong because human nature is wicked’ (p. 21), and then 
insist that “man is engaged in a ceaseless struggle against against some sexual im- 
pulse” (p. 52)? From the reputed increase in the number of suicides among Ameri- 
can business men, is it a sequitur to say that “thus competition, exploitation and 
autocracy . . . thwart the growth and integration of personality” (p. 62)? Or does it 
follow from the fact that people “esteem themselves very practicable and realistic,” 
that “this itself is proof of their naiveté” (p. 89)? Would any psychologist agree 
that superior administrative and executive ability, information, and shrewdness are 
not “necessarily an index of intellectual superiority” (p. 67)? 

The author solves the problems of mankind in terms of a visionary program in- 
cluding “democratization” of human activity, socialization of the instruments of 
production and distribution, establishment of freedom of thought, abolition of war, 
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compulsory education. He somehow fails to tell us how to accomplish these schemes. 

The author has read so widely that he is able to wander quite easily from a 
chapter called “An Interpretation of History’’ to one on Plato and Fichte, followed 
by a chapter on sex patriotism. ‘Male Masochism and Culture’ is saved for the 
Appendix. Fortunately, the book has a complete index, both of names and of sub- 
jects. This is essential in a work which seems to consist so largely of free association 
of ideas. 

George Washington University STEUART HENDERSON BRITT 


The Mechanism of Thought, Imagery, and Hallucination. By JosHUA ROSETT. 
New York, Columbia University Press, 1939. Pp. x, 289. 

Dr. Rosett is Professor of Neurology in Columbia University and Scientific 
Director of the Brain Research Foundation. A work on the mechanism of thought 
by a neurologist of this standing should be an important event. Unfortunately the 
book shows an ignorance of psychology that is almost complete. A few quotations 
will serve for illustration. 


“The changes which take place in the living body as a result of its collision with 
the surrounding forces counties the physical basis of the emotions. . . . These are 
indexed by certain changes in the nervous system known as the feelings of an emo- 
tion” (p. 20). “The person who is easily ‘moved’ to expressions of joy or sorrow 
is not as a rule endowed to any high degree with the associative functions of the 
cerebral cortex” (p. 30). “It is such nerve impulses which constitute a sensation 

. it is the relatively exact appraisal of a situation by the cortex which constitutes 
sensation” (pp. 89 f.). “Sensation, which unlike feeling, is graded not in terms 
of — but in terms of clarity and accuracy” (p. 100). (All italics are the 
author’s 

“THE PYRAMIDAL TRACT AS THE NERVE PATHWAY FOR THE CONDUCTION OF 
THE WILL” (p. 105, original capitals). 


No psychologist will maintain that the present terminology of our science is per- 
fect, or that it is the only possible one; but it is, after all, the product of a hundred 
years of hard thinking and experiment, experiment as competent as that on which 
neurological science has been built. Ignorance of it, and of the distinctions which 
have been hammered out by a hundred years of research, wantonly invites confusion. 
The quotations here given, and others which could be given, show an innocence of 
psychology which ranges from lack of acquaintance with accepted terminology to 
statements some of which are questionable and others wrong. 

These are psychological matters. One is surprised further to find the remark that 
in Pavlov’s well known experiment “hunger . . . [is] in this case the ‘unconditioned’ 
stimulus” (p. 144). Pavlov, at least, intended his experiments to be of a purely 
physiological nature. 

‘Nevertheless, in passing psychological judgment upon this book, one feels un- 
easily like a pedant. There are so many acute neurological observations, so many 
valuable diagrams. For example, Figure 10 shows the “manner in which a point in 
space can be reached by any one of a number of movements and postures.” Accord- 
ing to the text, records made of simultaneous movements at twelve joints of a person 
who is tracing a cross on the wall in front of him, “show that even under what 
appeared to be exactly the same conditions, the movements at each of the twelve 
joints in successive repetitions of the same act were different’ (pp. 197-198). This 
observation has fascinating possibilities for the theory of learning. In the same way, 
the author’s observations on the effects of picrotoxin are of great significance to — 
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. psychologists. According to Dr. Rosett, picrotoxin is a drug which, when suitably 
administered, paralyzes the functions of the cerebral cortex of the cat. Negative 
adaptation to a handicap is stated to be abolished by its use. The reader will have 
no difficulty in finding many other observations which will be new to him—at least 
they were so to the reviewer—and which will provoke psychological thought. 

In the opinion of the reviewer, the book has not succeeded in advancing the 
theory of the Mechanism of Thought. This, the reviewer believes, is because Dr. 
Rosett’s fruitful and ingenious mind was not provided with the easily accessible 
psychological material on which to work. 

Queen’s University GEORGE HUMPHREY 


The Psychology of Making Life Interesting. By WENDELL Wuire. New York, 
Macmillan Co., 1939. Pp. xv, 215. 

This is a popular book. As a representative of its class, it clearly indicates some 
of the reasons for the layman’s distrust of psychology. For one thing, the title is so 
much bait. It implies that the author is approaching his problem armed with facts 
and theories which arise from and are peculiar to the science of psychology. This 
is not true. Five of the chapters might well have been written by a teacher of com- 
position and rhetoric. The remainder is less a scientific discourse than an essay on 
some commonly accepted notions concerning social relations. The title also indicates 
that the reader will be given specific and practical plans for the construction of an 
interesting existence. If such plans are given, I could not find them. 

Dr. White’s basic principle is that “by providing well-varied experiences for 
other persons and by achieving well-varied experiences ourselves, we make life for 
others and for ourselves interesting.” This may seem a somewhat oversimplified 
doctrine. That it seems so to Dr. White is shown by the fact that each of his 
discussions of methods for obtaining variety is accompanied by warnings that the 
method can be “carried too far.’’ How far is far enough remains a mystery. 

For the most part, the reader is bombarded with a series of old saws expressed 
with an enthusiasm of discovery which borders on the naive. In writing, we are 
told, sentence structure should be varied. The use of dialect in conversation may 
give tang to the speech if it is not employed more often than once in two years. 
A look may convey much. Children who have nothing with which to amuse them- 
selves may start fires. Hobbies, leisure, vacations, and nature are good things. 

There is some evidence that Dr. White has not examined all of his statements 
with a critical eye. Thus, in making a case for variety in work as opposed to uni- 
formity, he presents two tables of comparisons of accomplishment on days of uniform 
and on days of varied routine. The tables are contradictory. They are based on an 
insufficient number of cases and the differences between varied and uniform work 
are insignificant. The author admits all this and then proceeds to draw three very 
definite conclusions from his tables. 

On the whole, however, the frequent use of modifying phrases and the sub- 
junctive case gives evidence that Dr. White has attempted to make his book an 
honest one. So much is not, however, of prime importance. What is important is 
the question of whether these generally accepted notions need to be put into yet 
another book and, if they do, whether the result should be left on psychology’s 
doorstep. 

Tulane University S. RAINS WALLACE 
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Mental Hygiene. By W. H. MiKgsELL. New York, Prentice-Hall, 1939. Pp. xvi, 
456. 

“Without a knowledge of the principles of suggestion a person is handicapped in 
seizing the throttle of mastery of his own mind. A study of mental hygiene must.be 
embedded in the study of suggestion if it is going to be comprehensive” (p. 83). 
This quotation contains the essence of Dr. Mikesell’s treatment of mental hygiene. 
According to the author the individual “wants a psychology that may help him solve 
his personal problems and eradicate tendencies that interfere with his success” 
(p. viii). Such a psychology is based upon a knowledge of suggestion. This “dyna- 
mite of the mind” (p. 85) fits into the psychological scheme of things in the fol- 
lowing manner. 

There are five “sources of human behavior or levels of conduct,” viz. impulse 
and instinct, reflex, habit, conscious thought, and the subconscious (p. 76). Conscious 
thought has been neglected by psychologists, but the author analyzes it as follows: 
there are four categories of ideas, viz. suggestion, information, reason, and mental 
background. By a process of elimination (p. 85) it is discovered that ideas of sug- 
gestion are the kind that cause our mental entanglements. Therefore, if mental health 
is to be achieved, we must get our suggestions straight. Thirteen out of twenty-one 
chapters are devoted to the elucidation of the intricacies of suggestion. There can be 
no doubt of the importance of suggestion in human behavior; there is very definite 
doubt if any useful purpose is served by treating suggestion as a specialized type of 
mental energy that is directly responsible for our acts. 

If we read the book as a technical, even scientific, treatise as the preface and the 
publisher’s advertising consider it, we can only be dismayed at the naiveté. For 
example, “the neurasthénic could easily throw himself into activity and enjoy 
it without fatigue, if it were not for bad suggestion” (p. 130). Also, women are 
more suggestible than men probably because of “their high-strung nervous systems” 
(p. 179). A phlegmatic disposition is attributed to “slow transmission of the nerve 
impulse” (p. 337), as is also the sluggish type in which “the nerve is heavy and 
ponderous; the nerve current is slow in transmission” (p. 387). Removal of pas- 
sages like the above from their context is always a little suspect, but I do not believe 
that the procedure in this instance has done the author any injustice. 

This book is in no sense an important contribution to either psychology or mental 
hygiene. The publisher’s claim that it is well-documented is hardly borne out by 
the 125 footnote references of which 56% (including duplication) were to works 
published earlier than 1920. It cannot be recommended for use as a college text- 
book. It might have real possibilities as a trade book if its title were made more 
attractive—and if the book were more accurate. As a trade book it would be a 
great improvement over the self-help manuals now available. 

Indiana University C. M. Louttir 


Fulcra of Conflict: A New Approach to Personality Meas t. By Doucias 
SPENCER. Yonkers, New York, World Book Co., 1939. Pp. 306. 

The author starts off as if he were concerned with personality in general, but it 
dawns upon the reader sooner or later that he is interested in maladjustment, which 
is taken as synonymous with inner conflict. The book has nothing to say about the 
kinds, causes or treatment of conflict. It is a history, lucid and succinct, of the 
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development of a new paper-and-pencil test for measuring the extent of conflict 
among normal adolescents. 

Impressed with the efficacy of intelligence tests, the author deplores the com- 
parative unreliability of the “self-report type” of personality inventory. With ad- 
mirable brevity the several sources of large error in all such procedures are en-mer- 
ated. Then the author, proceeding on the hypothesis that an aberrant form of behavior 
is a sign of maladjustment only if it has engendered inner conflict, sets out to 
devise an instrument to measure the latter, assuming that intensity of conflict 
is equal to the extent to which the subject's performances fall below the following 
six standards: his ideals, his father’s ideals, his mother’s ideals, his father’s be- 
havior, his mother's behavior, and the behavior of his closest associates. These 
standards by some feat of the imagination are termed the fulcra of conflict; all the 
information about which are supplied by the subjects, who fill out an inventory 
of 53 items seven times, the items in each form being appropriately reworded. 

The author’s idea is a good one and the internal validity and reliability of his 
instrument has been checked statistically; but he has withheld from this volume the 
crucial information. There is only the promise of a later publication to appease 
the reader's reasonable curiosity on two points: Does this test measure inner con- 
flict? Is inner conflict a good index of maladjustment? Maladjustment as measured 
by this test should prevail among children with high ideals and superior parents, 
and conflict (guilt feelings) should be common among those who are free and 
uninhibited in their behavior. Common experience tells us the opposite; high ideals 
tend to lift a person out of the slough of mediocrity (some tension between am- 
bitions and attainments being normal and invigorating); and dilemmas of con- 
science are more frequent and disastrous among inhibited individuals whose conduct 
is exemplary. Nevertheless Dr. Spencer’s test should be efficient in distinguishing 
most of the subjects with inferior complexes, even though some of the least normal 
cases will pass unnoticed. There should be a law against employing such a test to 
separate goats from sheep without adequate supplementary interviews by an ex- 
perienced psychologist. Fulcra of Conflict is a neat report of work in progress rather 
than a finished book. 

Harvard University Henry A, Murray 


Marihuana, America’s New Drug Problem. By ROBERT P. WALTON. Philadelphia, 
J. B. Lippincott Company, 1938. Pp. 223. 

In eleven short chapters, the authors discuss, in simple and very readable style, 
the history and distribution of the Hashish Vice, the present status of the Mari- 
huana Vice in the United States, the characteristics of the hemp-plant source of the 
drug (Cannabis Sativa L), the technique of administration, the acute and chronic 
effects of addiction, the therapeutic application, and the chemistry and pharmacology 
of hashish. They point out that though hemp has been grown in the United States 
since colonial times, its use in this country for euphoric or narcotic purposes was 
practically unknown before 1910. Since that time, however, the habit of smoking 
“reefers,” or marihuana cigarettes, has spread quite widely over the country and 
has resulted in prohibitory legislation in every state in the Union. 

The fact that the Cannabis, or hemp plant, grows as a weed in our vacant lots 
‘creates a serious problem in control and the authors cite the New York City figures 
for June and July, 1935—(‘260 lots were cleared of 170 tons of Cannabis Sativa 
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plants”)—as an indication of the size of the problem from the plant-eradication 
standpoint. 

Quite at variance with certain other workers, the authors definitely state that “We 
are . . . convinced that there is a certain degree of addiction when this drug is 
smoked for an extended period of time, not all, but a great many uses, find it 
necessary to take larger doses. . . . Still more serious than the degree of addiction 
to marihuana, is the number of instances in which its use leads to the heroin 
habit. From a survey of 58 heroin addicts in New Orleans, we have ascertained 
that 44% of them began their drug career by smoking marihuana. . . . There are 
occasional, but recognizable, instances in which a narcotized individual loses com- 
plete control of judgment and restraint and commits totally unpremeditated acts of 
violence.” 

For the psychologist the hundred pages devoted to descriptions of the hashish 
experience, and to the acute and chronic effects of hashish intoxication, have con- 
siderable interest and it is worth noting that these authors do not subscribe to the 
popular notion—probably derived from Dumas’ description in the Count of Monte 
Cristo—that hashish narcosis is particularly characterized by erotic stimulation and 
aphrodisia, They explain any erotic effects that might be observed in the hashish 
experience as most likely due to the shutting off of the impulses from the higher 
brain and the release of the lower more primitive structures as in alcoholic in- 
toxication. 

For the general problem of marihuana addiction, the authors offer no simple 
panacea. The particular value of this volume lies in the fact that it pulls together 
and attempts, quite successfully, to evaluate the observations made during the past 
several generations by over 400 different authors. This monograph, though it leaves 
many questions still open, removes marihuana addiction from the ranks of the 
obscure or unknown hazards and places it along with such well-known hazards as 
alcoholism, heroin addiction or morphinism, and for this we owe Dr. Walton a 
real debt of gratitude, 

Cornell University D, F. SMILEY 


Dr. Juan Huarte de San Juan und sein “Examen de Ingenios.” By MAURICIO DE 
IR:ARTE, Miinster, Aschendorff, 1938. Pp. 208. 

Huarte’s Examen seems to have had for more than a hundred years a con- 
siderable influence on scientific methodology in Europe. This remarkable book is 
comparable to Galton’s Inquiries into Human Faculty (this comparison is the re- 
viewer's) in spite of having been written three hundred years earlier and lacking the 
advantages of three centuries of progress in anatomy, general physiology and 
neurology. The full title is Examen de ingenios para las sciencias which may be 
translated Investigation of differential aptitudes for various professions. It was 
written in the Spanish vernacular and not in Latin, the customary language for 
scientific books of that time, thus showing the practical ideals of its author. Huarte 
was of Basque origin, born about 1530, taken by his parents to Castile; he studied 
medicine in Alcalé and elsewhere, lived most of his adult life in Linares and was 
official municipal physician in the neighboring Baeza. His doctrine that “the souls” 
in spite of being created free and equal had to use the biological properties of the 
human body as tools and thereby became virtually unequal, aroused the suspicion 
of the Sanctum Officium, so that he had to use more and more cautious language 
in order to satisfy the Inquisition in successive editions of the book. 
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The author of the present biographical and bibliographical investigation, Iriarte, 
is a Spanish Jesuit who has done a very meritorious piece of scholarly work in 
demonstrating the highly developed state of Spanish science in the sixteenth century 
in the person of one who might well be called the pioneer and founder of modern | 
differential psychology, personnel research and vocational guidance. Huarte’s Ex- 
amen was translated into all the important European languages, a total of seventy 
editions. Iriarte believes that many of the ideas in Francis Bacon’s Novum Organon. 
have their origin in Huarte’s Examen or at least can be said to have been pronounced 
there first. Huarte’s book seems to have had some influence also upon Gall, although 
not in the sense of being a precursor in the theory of brain localization. 

: The biological concepts of Huarte are naturally those of his epoch. The different 
humors of the body. play their réle in his system, They were in harmony as long as 
Adam lived in the Paradise. After his expulsion their harmony was lost and this 
explains that Adam could become the father of such a son as Cain. Theories of 
heredity are of great importance in Huarte’s thinking and are applied to social 
and political problems such as the probable value of a monarchy and an hereditary 
nobility. That good heredity without proper education is ineffective is also stressed. 
Iriarte shows in his book written in German and published in Germany that differ- 
ential and educational psychology in Spain date back to the sixteenth century. 

University of Miami Max F, MEYER 


The Emotions: Their Nature and Influence upon Human Conduct. By ROBERT 
Paris CARROLL. Washington, D.C., Daylion Co., 1937. Pp. 208. 

If one reads this book holding in mind the question, ‘““What is an emotion?,” a 
variety of answers emerge. In the preface is a statement that emotions are the “most 
powerful, most far-reaching of all the driving forces of human conduct.” In the first 
chapter, however, emotion is defined as a “response state or general, stirred-up 
condition of the body as a whole;’’ emotions are said to vary in degree of agitation, 
or “klonesis,” from acute turmoil to the more quiescent attitudes, sentiments and 
wishes. 

The influence of Shand and McDougall is clearly apparent in the author's classi- 
fication of emotions. Emotions are said to be distinguishable as lower or higher, as 
simple or complex, and from the standpoint of intensity as stronger or weaker, the 
weakest being the sentiments or attitudes. 

The content of the book is varied. It deals with emotional sensitivity, Darwin’s 
principles, the neural and endocrine factors in emotion, the James-Lange and Cannon 
theories of emotion, the effect of emotional states upon digestion and health, exer- 
cise and the control of emotion, emotion in relation to learning, and other tradi- 
tional topics. In the last three chapters reference is made to psychoanalysis, the 
psychoses, mental hygiene, adjustment, and the psychology of everyday life—for- 
getting, slips of the tongue, and delinquency. 

The book is planned for elementary students of psychology and education. It was 
not intended for psychologists, nor does it pose as a scientific contribution to the 
analysis of emotions. The lack of a consistent treatment of the nature and rdle of 
emotion is a reflection of the discrepancies existing in current psychology. 

Throughout the treatment is elementary, the statements for the most part clear 
and accurate. There is a practical, human emphasis which makes the book readable. 
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Parts of the work could be used profitably to supplement an elementary study of 
emotion, but as a whole it is too light for a college text. At the close is a bibli- 


ography. 
University of Illinois PauL THoMAs YOUNG 


Psychology of Personality and Social Adjustment: A Handbook for Students. By 
RosBertT W. LEEPER. Mt. Vernon, Iowa, Cornell College Bookstore, 1937. Pp. 79. 

Prepared as an aid to student's self-learning under guidance of occasional lectures 
and personal consultations, this book is not intended to serve as an orthodox text- 
book. Rather the plan features constant use of a list of references covering about 
twenty-five titles and featuring relatively specialized books om personality. Flexibility 
is hence possible by permitting a selection of particular topics in accordance with the 
student’s interests. 

The volume is divided into four parts. An introductory section gives some sug- 
gestions that are designed to motivate the student and also to secure efficiency in 
his work, Part II deals with the abstract functions of the psychology of personality 
including motivation, personality development, and motivational frustrations. Part 
III takes up the more specific phases of the psychology of personality. This section is 
easily the more significant portion of the book, dealing with methods of meeting 
normal social relationships and mild personality defects of one’s own. Sex motiva- 
tion and sex adjustment and other aspects of the affective life are included together 
with personality scales and tests, Part IV is given over to supplementary optional 
topics. 

The reviewer believes that Dr. Leeper has made a contribution to the problem 
of interesting students of the large category who are not primarily interested in 
following psychology either in teaching or research, but who want concrete informa- 
tion and suggestions regarding matters of particular interest to themselves. In that 
sense, the book will be found useful and, in the reviewer's opinion, it may further 
the end of motivating students to enter and continue in other courses in the field. 
Certainly it is at least debatable that most orthodox texts might stand improvement 
in this general direction. 

University of Iowa NorMAN C, MEIER 

The Nineteen Thirty-Eight Mental Measurements Yearbook. By OsCAR KRISEN 
Buros. New Brunswick, New Jersey, Rutgers University Press, 1938. Pp. xv, 415. 

In 1935 the School of Education of Rutgers University published a modest 40-page 
handbook, Educational, Psychological and Personality Tests of 1933 and 1934. The 
work thus started was kept up-to-date by more ambitious volumes issued in 1936 
and 1937, and the series reaches maturity in the yearbook here under review. This 
volume restricts itself largely to material published during 1937 and the earlier 
part of 1938. The first section is devoted to tests of all sorts; tests of achievement 
in the various subject-matter field, of intelligence, of character and personality, of 
interests, attitudes, habits, etc—over 300 in all. The second and third sections list 
over four hundred books which fall within the fields of mental measurements and 
tesearch. There is also a list of recent regional reports of testing pean, and 
directories of periodicals and publishers. 
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An outstanding feature of this Yearbook is the critical reviews which accompany 
the listings of most of the tests and books. Many of them were culled from edu- 
cational journals; the rest were written expressly for the Yearbook by -selected 
reviewers. In anygevent it can fairly be assumed that each review reflects the opinion 
of an expert, co many of the more important books and tests we are given 
several such authoritative opinions. For educators faced with the problem of se- 
lecting appropriate tests from the vast reservoir of material on the market these 
reviews offer a very great service; they make unnecessary most of the guesswork 
which now characterizes much of the purchasing of standardized tests. Many of 
the reviews, of course, even though written by experts, will not be above criticism, 
but this can hardly be avoided, and it would be difficult to offer any important 
suggestions for the improvement of Buros’s work. He is giving us a series of hand- 
books which should prove indispensable to those engaged in the work of educational 
measurement and research. 

‘University of Toronto JouN A. ‘LonG 

The Effect of Praise and Competition on the Persisting Behavior of Kindergarten 
Children. By THETA HoLtmes Wo LF. Foreword by John E. Anderson, The Insti- 
tute of Child Welfare, University of Minnesota. Monograph Series No. XV. Min- 
neapolis, University of Minnesota Press, 1938. Pp. 138. 

The author has compared the lengths of time which 5-yr.-old children would 
voluntarily and continuously spend at tasks of varying degrees of intrinsic interest 
under the following conditions; when the chil¢ worked alone with no incentive 
experimentally produced in the environment; when the child worked in the presence 
of an adult who praised the performance; and when the child worked in the 
presence of another child similarly employed and with both children under in- 
structions to compete with each other. A carefully developed statistical treatment 
of the time records of these children indicated that the effect of praise and com- 
petition on persisting behavior varied with the intrinsic nature of the task. Varying 
factors involved in the tasks were: the degree of fine- and large-muscle motor skill; 
monotony; and demand on intellectual resourcefulness. The factors of sex, socio- 
economic status, age and intelligence quotient gave “no reasonable evidence of 
affecting differentially the no-incentive, persisting-time performances.” Analyses of 
individual modes of procedure against the home and school background, as deter- 
mined through interview and questionary, indicated the presence of complex atti- 
tudes and personality trends affecting the performance of the children in this ex- 
perimental situation. The author concludes that persisting behavior is highly de- 
pendent upon several variables which include the kind of task, the specific conditions 
of the incentive situations and broad personality characteristics. The reviewer regrets 
that the factor of companionship was not subjected to the same careful experimental 
control which was used with other variable factors in this experiment. The “‘no- 
incentive’ situations were always without immediate companionship for the child; 
the “praise incentive” situations always contained adult companionship for each 
child; and the “competitive” situation always contained the companionship of an- 
other child. Some children would engage in any form of activity no matter how dis- 
agreeable to them merely to be with another child. Other children find practically no 
form of activity can compensate for having to remain alone with an adult. This 
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uncontrolled variable somewhat blurs the comparison of praise and competition 
as motives which would prolong the presence of the child within the situation. 
Wichita Child Guidance Center, Wichita, Kansas Epwina A. COWAN 


The Book of Time. By GERALD LYNTON KAUFMAN. New York, Julian Messner, 
1938. Pp. xvi, 287. 

The volume is a series of 36 random chapters, in 7 parts, on some of the puzzling 
things about temporal experience and time concepts, chiefly in their mathematical and 
metaphysical aspects. An effort is made to popularize the philosophical and specu- 
lative riddles and to present lightly and often facetiously some of the problems 
and conclusions of Kant, Newton, Eddington, Jeans, Ouspensky, Einstein and others, 
without probing very profoundly into any of them. 

Definitions, dimensions, measurement, the calendar, entropy, relativity, the ‘abso- 
lute,’ physiological rhythms, and .various spatial and temporal paradoxes are — 
touched on, often in a humorous and imaginative vein. 

The volume presents nothing of special interest to professional psychologists. A 
few psychological studies are given hasty and deprecatory comment in Part VII. 
The author’s psychological orientation is perhaps indicated by his assertion that 
“Dr. Edward L. Thorndyke”’ codperated with Kennedy in the repetition of the 
Michelson-Motley experiment at Pasadena. The intrinsic heaviness of the theme is 
relieved by occasional jocose observations such as that “the Egyptians were the first 
people to take Time ‘Siriusly.’” 

The treatment has sufficient vivacity and simplicity to interest the general reader 
or the young college student in a wide variety of theoretical topics, and the author 
has a talent for presenting the abstract issues in concrete and somewhat Lewis Carroll 
style, without trying to carry them too far. The review copy was loaned to a class of 
11-year-old “rapid learners” in Speyer School, P.S. 500, New York City, who were 
pursuing an enrichment unit on “Time and Time Keeping.” These bright children 
were enthusiastic over the book, read it with interest and a good deal of compre- 
hension, and offered to write this review if they might thereafter keep the book 
in their library. 

Barnard College H. L. HOLLINGwoRTH 


Psychology and Teaching of Secondary-School Subjects. By HOMER B. REED. New 
York, Prentice-Hall, 1939. Pp. vii, 684. 

Controlled studies in educational psychology and the hundreds of pedagogical ap- 
plications are scattered through numerous small journals, reports, and the limited 
publications going to various teachers’ organizations. Many of these studies are 
hidden away in unpublished masters’ and doctors’ theses. Dr. Reed has painstakingly 
reviewed, organized and interpreted these studies with the specific aim of pointing 
out their practical application for the study and teaching of the secondary school 
subjects. 

The usual standard high school subjects are treated in methodical order and the 
usual questions on methods, material, intelligence, individual difference, possible 
reforms in teaching and so on are treated in logical order and in somewhat similar 
pattern from subject to subject so far as compatible with the nature of the material. 

The author has consistently maintained an eclectic viewpoint with the aim, 
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undoubtedly, to get all available contributions of a constructive nature that’ will aid 
the high school teacher. The book is not critical from the standpoint of basic theories 
in education and psychology, but is shrewd and practical and of great value to any 
teacher in making today’s teaching a “going concern.” 

The book would seem to have its chief value in state teachers eilaiis and 
schools of education. It is a mine of information and will save the reader a lot of 
tedious and aggravating search for the minor literature in this field so widely scat- 
tered during the last ten years. 

Students in the field of secondary education will find this book an excellent 
starting point in the search for a master’s or doctor’s problem. Teachers of educational 
psychology will find it an excellent reference book. 

University of Pittsburgh W. T. Roor 


Papers on Psycho-Analysis. Fourth Edition. By ERNEST JoNEs. Baltimore, Wil- 
liam Wood & Co., 1938. Pp. viii, 643. 

In its present form this distinguished work remains one of the finest available 
expositions of psycho-analytic theory. The author presents all of the basic Freudian 
principles with force and clearness. His own criticisms and those of some others are 
given effective, though brief, treatment. 

Since the publication of the Third Edition of the book in 1923, developing 
psycho-analytic theory has centered around the nature and dynamic activities of 
the ego and the concept of the death-instinct. In the Fourth Edition these problems 
have been discussed less completely than seems desirable. 

Papers on Psycho-Analysis is a republication of thirty-two articles previously pub- 
lished in various scientific journals. Twelve largely conventional papers among these 
have not appeared in earlier editions of this book. These include discussions of the 
origin and structure of the super-ego; the nature of the instincts; fear, guilt, and 
hate; the Mantle Symbol; an especially fine treatment of jealousy; and three papers 
on the sexual development of the female. 

University of North Carolina ENGLISH BAGBY 


The Influence of Nursery School Experience on Children’s Social Adjustments. 
By ARTHUR T. JERSILD and Mary D. Fire. New York, Bureau of Publications, 
Teachers College, Columbia, 1939. Pp. xii, 112. 

This, the twenty-fifth and apparently the last of the Columbia Child Development 
Monographs, uses the modified diary technique described by Jersild and Markey, but 
gives much more emphasis to the group situation in which the individual behavior 
is to be observed and described. The structure of the group, indeed, proves so 
overwhelmingly important as a determiner of social behavior as to outweigh nearly 
all the other factors. The authors, therefore, are rightly very careful about making 
generalizations concerning the influence of other social factors. The intensiveness of 
the study also restricted it to a small number of cases—only eighteen. Within these 
limitations, the conclusion is drawn that 3-yr.-old children with previous nursery 
school experience are initially more receptive to social contacts than ‘new’ children. 
The ‘new,’ however, make large initial gains and by spring have, as a group, over- 
come their initial disadvantage. 

“While the general trend,” the authors state, “is toward a sharply increased 
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amount of fraternizing—not all participate in this trend.” Individual differences in 
social contacts—save those associated with previous nursery schooling—are probably 
little reduced by the year’s experience. Lastly and most important, is the insistence - 
that it is necessary “to consider his various acts in relation to the record of his 
behavior as a whole.” One wishes sometimes that the last were not true; it makes 
the protocols discursive. But no careful investigator of child behavior dares ignore 
this principle. Indeed, investigators of later stages would do well to bear it more 
constantly in mind. 

A condensed statement of the findings has been published by the authors under 
the title, Children’s social adjustments in nursery school. (J. Exper. Educ., 5, 1937, 
161-166). 

Ohio State University H. B. ENGLISH 


Phonetics and Phonology. By BAREND FADDEGON. Amsterdam, Noord-Hollandsche 
Uitgevers Bull. Roy. Netherland Acad. Sci. Arts, N.S., 1, 1938, (no. 10), 1-45. 


Several decades ago psychology was loath to admit the existence of her stepsister, 
psychoanalysis. The latter, it may be recalled, did not wait for sisterly recognition; 
she introduced herself to a somewhat unfriendly world. Phonetics, too, has a so 
far but poorly introduced stepsister, phonology, a teleologically inclined discipline 
which holds to a “relational subconsciousness,” as something or other which is 
composed of “‘perceptional and motoric” parts. It was to justify the conversion of 
the philologist, Faddegon, to phonology that the monograph under review was 
written. 

The major data were gathered from a psychological experiment performed in 
1901. In that year Faddegon constructed several sets of nonsense syllables. These 
were taught to 7 Ss who were tested for recall 2 min. later. In analyzing the errors 
Faddegon found that “closely related” vowels were most often substituted. There 
was a tendency while making the consonant errors to substitute “mute for mute, 
sonorous for sonorous, and especially stop for stop, continuative for continuative, 
nasal for nasal and . . . to interchange homorganic mutes. Thus the crossing system 
of acoustic associations creates the vocalic phonemes, and the double system of 
acoustic and kinaesthetic associations the consonantal phonemes.” 

Many years after this psychological experiment was undertaken, Faddegon came 
upon somewhat similar substitutions in the final rimes of certain specimens of 
folk poetry and in an accentric 44 line poem of his own construction. To explain 
these 3 sets of data the author offers his theory of a subconscious bidimensional 
system of associations. The theory is so similar to that of psychoanalysis one might 
guess that its future advocates will employ the now quite familiar Freudian 


arguments. 
Stanford University Pau R, FARNSWORTH 


Social Ecology: A Critical Analysis. By Mitta AissA ALIHAN. New York, Co- 
lumbia University Press, 1938. Pp. xiii, 267. 

The author essays to make a critique of the ecological school of sociology. It 
may be questioned whether there is any such school in the sense which has been 
implied by various writers. Rather there are certain sociologists who consider 
ecological analysis to be a useful method of understanding social reality. 
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The book gives very little insight into the contributions which have been made 
by this ecological approach, because it is chiefly concerned with an appraisal of the 
writings of social ecologists as a body of sociological theory. Miss Alihan attributes to 
them an integrated sociological system based on human ecology and reads into 
their writings various doctrines; whereas they were not attempting to create a 
sociological theory, but to explore and demonstrate the value of a new method of 
description and analysis of social phenomena. Thus she implies that Park and 
Burgess wrote their Introduction to the Science of Society as an exposition of their 
ecological point of view, which was by no means the case. Ecological ideas were 
incidental to their main discussion and most of their studies in social ecology were 
made subsequent to its publication. 

The author confines her discussion almost entirely to the work of Park, Burgess 
and McKenzie on cities, and seems to have no knowledge of a considerable literature 
on human ecology which has resulted from the studies of rural sociologists. 

The book has little of interest for psychologists, as it is chiefly devoted to a 
' philosophical discussion of concepts of sociological theory and entirely neglects 
the significant findings of social ecology. 

Cornell University DwIGHT SANDERSON 


Baby's Point of View. By E. Joyce PARTRIDGE. New York, Oxford University 
Press, 1937. Pp. 94. 

This little book appears at first glance to be built around the thesis that early 
infancy is an exceedingly important period in the formation of an individual’s later 
habits and personality. The reader soon finds that the treatment is more sentimental 
than factual. “Evidence” is asserted, rather than cited from clinical reports, that 
“memories” go back to events that “must have happened” as early as the third 
week of life. Such “memories” are very specific and elaborately verbalized. The 
assertion is made that “at birth an infant has a store of knowledge which he has 
inherited from former generations, and amongst this knowledge he is a fairly clear 
idea of the difference between male and female and all that this implies.” Where- 
fore mothers are warned not to “allow themselves to express their disappointment 
as to the sex of a new-born baby in his or her actual -presence.” Maternal instinct 
and intuition are preferred to instruction. ““Thé most successful mother is the natural 
mother, the mother who does not think too much, the mother who does not know 
too much, but just uses her instinct.” 

Of fact, then, the book has little to offer. Whether the aim of arousing in young 
and uninstructed mothers an all consuming devotion to their offspring justifies the 
overwhelming sentimentalism is to be seriously doubted. 

Hobart College Forrest LEE DIMMICK 


Life Without Fear. By PETER FLETCHER. New York, E. P. Dutton & Co., 1939. 
Pp. vii, 111. 

This book attempts to correlate psychological and Christian principles. There are 
chapters on the inferiority complex, delusions, day-dreaming, rationalization, and 
other reactions to frustration. The author asserts that one can achieve an integrated 
personality through will-power and adherence to Christian precepts. The closing 
paragraph summarizes Fletcher’s viewpoint: “The reader will have observed in 
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the foregoing chapters that although I have been discussing what may properly be 
called psychological conditions, I have thought of them always as the manifesta- 
tions of spiritual attitudes to life and its responsibilities; and wherever I have 
suggested any remedial measures, my emphasis has always been upon the necessity 
for a religious approach to the problem, I have done so because, as the result of 
my own clinical work, as well as from discussions with psychologists better quali- 
fied than myself to form an opinion, I have reached the conclusion that no method 
of therapy will effect permanent and constructive changes in human behavior except 
to the extent that it is based upon a realization of the spiritual nature of man, 
and reverence for personality as the instrument of God for the expression of His 
nature and the fulfillment of His will.” 

Western Reserve University CALVIN S. HALL 


Principles of General Psychology. By ELtis FREEMAN. New York, Henry Holt & 
Co., 1939. Pp. xiii, 530. 

Fortified by experiences gained from “‘nine years of teaching . . . large classes of 
average ability,” Dr. Freeman offers here his conception of a suitable text for 
students in elementary psychology. In Principles of General Psychology he has at- 
tempted to answer regularly recurring student questions and to indicate the relations 
of psychology to life in general and particularly to the nature of knowledge. As 
bearing upon the last mentioned topic there are chapters on “Language and Num- 
ber” and “Science, Technology, and Invention.” 

The text follows a modern trend in presenting but a very brief introductory 
chapter and in following this by sections on the nature-nurture problem, intelligence, 
and individual differences. The chapters on perception (including thinking) come 
in the last section. The text has a strong Gestaltish flavor and exhibits what many 
will consider an environmental bias. 

Freeman's text offers much to the beginning student and to the teacher. Its figures 
and tables are well chosen and are adequately tied into the main body of discourse. 
There is repeated reference to the experimental literature. This is accomplished 
without apparent choppiness—no mean feat in an elementary text. Moreover, the 
treatment is simple and pleasant. Because of these and other considerations, Principles 
of General Psychology should secure — adoptions. 

Stanford University PauL R. FARNSWORTH 


Psychology Applied to Nursing. By LAWRENCE AUGUSTUS AVERILL and FLoR- 
ENCE C, KEMPF. Philadelphia, W. B. Saunders, 1938, Pp. 471. 

The authors stress the approach of mental hygiene in the solution of many 
practical problems of the nurse. They consider adjustment from the point of view 
(1) of the nurse herself, and (2) of the nurse in relation to her patients. Their 
Style is clear and direct, and illustrative applications are given at the end of each 
discussion, Following each chapter a section of ‘thought problems’ and a series of 
questions are presented to bring out the practical aspects of the material. 

The first chapter suggests that the nurse is emotionally ‘grown up,’ and lists 
several criteria of the adult. Following this is a discussion of motivation and 
adjustment, Three chapters are devoted to the physiological bases of behavior and 
three more are concerned with the learning process and associated problems. There 
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are chapters on emotion, the psychology of childhood, adolescence, and the family. 
The concluding chapter places the nurse in the practical situation as a teacher and 
as a minister to the ‘spiritual’ as well as the bodily needs, 

Although the authors grossly misinterpret the meaning of correlation de. 295), 
and although their use of the term instinct is questionable, the reviewer feels that, 
in general, the book offers sound advice and basic facts of use to the beginning 
nurse. 

University of Maryland Lester P, GUEST 


The Activity of Young Children During Sleep. An Objective Study. By CHESTER 
Roy Garvey. Minneapolis, University of Minnesota Press, 1939. Pp. x, 102. 

This monograph is published posthumously from the author’s records and manu- 
script by the members of the staff of the Institute of Child Welfare of the Uni- 
versity of Minnesota, with the assistance of H. M. Johnson. The techniques for 
recording activity of the child while in bed and the analysis and treatment of 
results are similar to the procedures used by Johnson and associates in the Simmons 
Investigation of Sleep. The subjects of the study were 22 nursery school pupils 
observed for periods of one month to more than one year. Usable records were ob- 
tained for over 3300 nights. : 

The monograph, in keeping with the circumstances of its publication, is primarily 
factual. The principal contributions are the demonstration of reliable indices of 
activity, presentation of norms on a considerable group of children and the correla- 
tion of activity indices with personal and environmental variables. In doing this, the 
author has well attained the objective of his study. Individual differences in pattern 
of nocturnal motility were found to be less than Johnson has reported for adults. 
Mean rest periods (intervals between movements) were shorter for children, 6.4 
to 9.4 min. with an average of 8 min., than for adults, 6 to 22 min. with averages 
from 7 to 13 min. Children required about twice as long as adults to go to sleep. 
Quietness of sleep was not related to length of sleep nor to the time of retiring. 
Suggestive results on the influence of body temperature, age, day naps, daytime 
activity, posture when going to sleep and ultra-violet radiation are presented and 
utilized in formulating problems for future investigation. 

. Washington University School of Medicine C. F, JACOBSEN 


Bachofen—Freud, zur Emanzipation des Mannes vom Reiche der Miitter. By 
ADRIEN TUREL. Bern, Hans Huber, 1939. Pp. 216. 

This book is volume 9 of a series of publications called Bacher der Werdenden 
edited by the most ardent present advocate of Freud’s psychoanalysis, Heinrich Meng 
of Basle. The aim of the author is to show the identity of some of the fundamental 
ideas of Freud with that of Bachofen, the author of Das Mutterrecht. The method 
of the book is chiefly literal and historical rather than psychological although 
dealing with a fundamental problem of sex psychology. The main topic can be 
learned from this sentence (p. 128): ““As a mass—as ‘foule’ in the sense of Le Bons— 
men are always feminine. . . . Without Freud’s Totem and Tabu, without the major 
works of Bachofen, we would neither be able to ask this question so important for 
sociology, nor to answer or solve it.” 

New York City Ernst HARMS 
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